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RETAINED 
VOLATILITY 


IS THE ANSWER 


Blending WARREN Natural Gasoline 
with your present high quality motor fuel 
will give it the RETAINED VOLATILITY 
essential for superior performance after 
it reaches the fuel tanks of your custom- 
ers. You can always depend on Warren's 
production, transportation, storage and 
SERVICE for the grade and quantity of 
NATURAL GASOLINE you want—when 
and where you want it. 


tire tet so 


TULSA, OKLAHOMA « Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 








what are good little 
Yarway Impulse Steam Traps 


made of ? 


STAINLESS STEEL, of course 


Body and all internal parts of YARway Impulse Steam Traps are of 
stainless steel—one of the biggest steps taken by any trap 
manufacturer to increase trap life and reduce maintenance. 

Other YARWAY Impulse Steam Trap features: 


®@ Gets equipment hot in a hurry—and keeps it hot. 

@ Good for all pressures without change of valve or seat. 
@ Easy installation—small size, light weight. 

@ Non-freezing at low temperatures. 

@ Six standard sizes, '/2'' to 2’. 





Want proof of performance? Try a 
YarRway Impulse Trap and Fine Screen 
Strainer FREE for 90 days in your own 
plant. For free trial or free Trap 
Selector, write... 


YARNALL-WARING COMPANY 
128 Mermaid Ave., Philadelphia 18, Pa. 


impuise 
YARWAY IMPULSE TRAPS SOLD — STOCKED BY t ? 
270 CONVENIENT INDUSTRIAL DISTRIBUTORS steam rap 
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A Quick Look 


at This Issue 





D, J. Ward and A. J. Paquette These handy digests permit checking | 


Chart for Fin Efficiency Calculations. . . those articles you want to read first. 
Y. S. Tang 


EXCHANGER DESIGN AIDS 


eatment of Catalytic Reformer Feed 117 Heat Exchanger Design Part 1——Types and 
D. H. Stevenson and G. @. Mills Arrangements With this article we begin 


Coleuiatins SG. oot Reeve: 7, 1 four-part series on a subject of continuing critical 


importance—-the design of heat exchangers for refinery 


peisiihpnen cog teens. on service. Part | discusses the types of exchangers avail 
R. H. Parekh able, tube layout and flow areas and flow paths. Future 


Esso Research Installs “Hot Rod”. . ean articles will cover thermal design, fluid flow, and m« 


The 1-But Water Syst in the Vex cca chanical design, Clip and save this valuable series of 
Three-Phase 


Regions articles for your file, Page 94. 
W. B. Brooks, J. Haughn, and J. J. McKetta 
First Sinclair Catalytic Reformer. me Heat Exchanger Expansion Calculations 
W. H. Decker and David Stewart A method of solving for the relative expansion 
O ti a Cold Li al s ft between tubes and shell of a fixed tubeshect heat ex 


changer is developed for three practical conditions ol 
operation These calculations are a real aid to the 


designer of exchange Page 101. 


Condensing Coefficients for Petroleum Fra 

tions This new rapid method eliminates the 
usual laborious trial and error calculations encountered 
with the Nusselt Equations Using the molal average 
boiling point and the characterization factor, the Nu 
selt Group may be solved directly, A typical Illustra 
tive Problem is worked in every detail to show th 
application of this novel method and the charts, Page 
105. 


[] Chart for fin efficiency Calculations Save 
time with this graphic al short cut when rating 
fintube exchangers. Take advantage of this technical 
aid, Save it for your notebook. Turn to Page 108. 


[] Directed Polymerization of Ethylene and It 
Homoloques Here is a description of some 


=> Now Turn the Page = 





A Quick Look at This Issue 





of Dr, Karl Ziegler’s work using aluminurn alkyl cata- 
lysts to form straight chain polymers of definite struc- 
ture, The description is limited to very low molecular 
weight polymers and indicates the tremendous range 
of potentialties opened up by the use of these tech- 
niques. Page 111. 


Hydropretreatment of Catalytic Reformer 
Feed... . Here is a complete discussion of a way 
to broaden your choice of reformer feeds yet avoid the 
risks of high value catalyst damage. Included are pilot 
plant data and operations information. This article is 
a MUST to keep up in the octane improvement field. 


Now to Page 117. 


Calculating Age of Water Treatment... In 

the treatment of cooling water, some of the treat- 
ing chemicals undergo a reversion at the conditions of 
the system and some are lost through blowdown. Here 
is a method for calculating these effects. Page 122. 


Absorption and Stripping Design .. . From 

the files of a process engineer comes this method 
for engineering accuracy in the process deign of ab- 
sorption and stripping units. Unlike 
methods, it treats the absorption and stripping systems 
as one unit, Part III of this series gives an example 
calculation for the stripping system, Page 123. 


other design 


The 1-Butane-Water System in the Vapor 
and Three-Phase Regions 
plete the phase study of this particular system through 


. These data com- 
the two-phase and the three-phase regions. The com- 
positions of the equilibrium vapor coexisting with the 
water-rich liquid are given. The three-phase coexisting 
compositions are also tabulated from experimental 
data, The data are compared with the saturated pro- 
pane and butane-water systems. Page 129, 


First Sinclair Catalytic Reformer ... Here are 

complete operating data on the first catalytic re- 
former using the Sinclair-Baker platinum catalyst. A 
comparison of the first cycle operation with operation 
after catalyst regeneration shows the possibility of 
maintaining near virgin activities throughout the life 
of the catalyst charge. Page 131. 


Operating a Cold Lime-Alum Softener 

Here are the results of two years experience with 
this type of unit in processing both boiler feed water 
and plant cooling water, Investment, payout, chemical 
cost and plant operation are all included in this in- 
teresting article. Page 137. 


Cost of Gas vs. Oil Fuels . 
times undecided whether to use gas or oil as a 
fuel? Use this handy nomograph. Page 140. 


. Are you some- 


Esso Modernizes Stores Operation... An 
essential part of low-cost maintenance is an ef- 
ficient system for storing the many parts a refinery 
must keep on hand. Here is a picture story of how one 
large refinery is performing this important operation 


Page 141. 


Fundamentals of Soils Engineering .. . Struc- 

tural designers are often prone to view the soil 
under a foundation or an elastic medium having prop- 
erties similar to engineering materials, such as steel 
and concrete. Such is not the case, however, since soils 
are heterogeneous in elastic materials whose properties 
cannot be controlled. The author discusses soils engi- 
neering from the standpoint of foundation design. 
MUST reading for structura] designers. Page 143. 


Hazards of Water in Process Systems 

Water at the wrong place in a process system can 
be disastrous. Turn to Page 92 for some of the more 
common causes of water shots and some suggestions 
for preventing them. 


Oil's U. S. Investment Nearly $50 Billion .. . 

The petroleum industry is making capital ex- 
penditures at a record pace. Gross assets in the U. S. 
are now about $49 billion and due to pass $51 billion 
by the end of the year. Capital expenditures amounted 
to more than $15 billion in 1954 and are running at 
similar or higher levels now. Page 179. 


Five Steps to Sound Decisions Men in 
management are under constant pressure to make 
decisions, For some helpful hints on lessening the or- 


deal and improving your decision-making, turn to Page 
192. 





Coming Up: 
REFINER’S 


scheduled for September, will be excellent reading 
and MUST reference material. 


PETROLEUM annual Process Issue, 


And in November there will be an interesting and 
valuable symposium on Fired Tubular Heaters which 


you will not want to miss. 














For a quick summary of News You Need to Know, turn to page 83 
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CHRONOLOGY OF THE DEVELOPMENT OF CATALYTIC REFORMING PROCESSES 


Nothing Like It 


WE HAVE BEEN asked many times, “What are 
the essential differences in the many catalytic reform- 
ing processes available today?” Well, we will have 
the answer for you in most comprehensive monograph 
scheduled for our September Process Issue. This article 
entitled “How to Get Those lop Octanes” and written 
by Marshall Sittig and Wayne Warren of Ethyl Cor 
poration gives a thorough treatment to octane improve 
ment techniques besides relating the most authoritative 
comparison of catalytic reforming processes to date 
You'll also find in this forthcoming special issue a 
complete roundup on new process developments, Get 


up to date on processes in September! 


Heat Exchanger Design Aids 


BEGINNING on Page 94 you will find 16 pages 
on heat exchanger pointers lor your note book hese 
include new time savers, new hints, new data and new 
methods for your use. You will find (a) some sun 
plified methods for expansion calculations b) a 
nomographi« method for determining fin tube effi 
ciency, (c) a rapid method for determining condensing 
coeflicients for petroleum fraction ind (d a complete 


discussion on the types and arrangement of exchangers 


More on Heat Exchangers We've made arrange- 
ments with Daniel A. Donohue of Chemical Con 
struction Company to tell you the whole story on heat 
exchanger design. Donohue’s series (starts on Page 
94 of this issue) will point out what you need to 
know about heat exchanger design and will be pre 
sented in four parts a) types and arrangements, (b 
heat transfer fundamentals, (c) fluid flow and thermal 
design, and (d) mechanical design 

If you are interested in heat transfer, and all of 
us are, you will mark this one as a must for your 
perusal This authoritative series will be most important 


part of your working notebook 
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THIS IS THE 
KIND OF HELP YOU 


GET AT KELLOGG... 


Design Engineering: Kellogg will assume entire responsibility or work 
closely with your own design engineers on their proposals. Optimum 
designs are assured either way. 


Technical Competence: Kellogg’s experience in metallurgy, heat transfer, 
stress analysis, metal fatigue, corrosion control, is unequalled among 
pressure vessel fabricators. 


Fabricating Techniques: Kellogg fabrication methods are the cu|mination 
of 40 years of building pressure vessels to exacting specifications. Many 
improved techniques have resulted, such as K-Weld*. 


Non-Destructive Testing: Kellogg’s complete facilities include the 
company’s portable “atomic cameras” which can photograph welded seams 
up to six inches thick in a single short exposure. 


Prompt Delivery: Kellogg’s plant modernization program assures 
faster delivery than ever before. Small and large orders receive the 
same attention. 


Construction Service: Kellogg’s continuing work in erecting vessels for 
complete oil refineries, pulp mills, and chemical plants provides a 
fully-staffed construction department with crews that know their jobs. 


Guaranteed Performance: Kellogg's reputation has been built on long 
and efficient product life. The MWK name plate is your guarantee. 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 


In Canada: The Canadian Kellogg Company, Limited, Toronto 
In Europe: Kellogg International Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 


*Trademark of The M. W. Kellogg Company 
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WASTE TREATMENT 


“dont paint the cha 


In Any Given Waste Treatment System, 
the factors governing pH controllability 
waste, variations in flow and concentration, layout 
and retention of the system, etc.—determine 
operational success. A painted chart may indi 
cate that a system has been designed and instru- 
mented without due regard to these factors, a 
regard which only L&N’s pH Controllability 
Analysis provides. 


This unique Analysis gives us vital information 
about the controllability factors of individual 
waste treatment processes. Our engineers analyze 
these data to determine the limits within which 
the process can be controlled in a proposed treat 
ing system, or to recommend the physical layout 


For more data on advertised products, use Readers’ Service Cards, last page 


type of 


needed to gain the desired degree of control the 
answers you need to achieve efficiency in industrial 
waste treatment. 


Process Data Sheet 700(2), “L&N Speedomax 
Control of Plant Waste Disposal Processes’’, out 
lines this approach to industrial waste treatment. 
Write for a copy and you'll also receive a Control- 
lability Analysis Questionnaire to fill out and 
return, without obligation, for concrete answers to 
your specific waste treatment problem. The 
address---4923 Stenton Ave., Phila. 44, Pa. 


NORTHRUP 


automatic controle ¢ 


instruments furnaces 
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ROCKWOOD ALL-PURPOSE FOAM can be used to blanket fires in alcohols, ethers, esters, ketones, as well as petroleum products. 


Now...one Foam extinguishes 
both petroleum and alcohol fires 


New Rockwood All-Purpose FOAM 
does the work of two products. Sim- 
plifies training of fire fighting per- 
sonnel and cuts down fire protection 
inventory. Rockwood All-Purpose 
FOAM quickly puts out fires in alco- 
hols, ketones, ethers and similar 
water soluble materials as well as 
petroleum derivatives. 

Rockwood All-Purpose FOAM re- 
duces fire protection equipment for 
fire departments and plants which 
must deal with more than one type 
of fire hazard, and is ideally suited 


for Rockwood’s SpotPROTECTION 
or fixed piping systems. 

Rockwood All-Purpose FOAM is 
well suited for use by municipal 
fire departments, oil refineries, dis 
tilleries, chemical and other indus- 
trial plants 

Rockwood 
liquid with 


FOAM 
Rockwood 


All - Purpose 
standard 


FOAM nozzle provides the simplest, 
fastest means for extinguishing al- 
cohol, solvent fires. The FOAM noz- 
zle attaches to a hose connected to 
the discharge gate of a fire truck, 
hydrant or interior hose station. 

Specify new Rockwood All-Pur- 
pose FOAM, put this versatile fire 
fighter to work for you 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water . 























1A 
Range: approximately 55 feet. 
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STANDARD FOAM NOZZLE AND PICK-UP TUBE discharges 60 g.p.m. at 100 p.s.i 


For more data on advertised products, use Readers 





.. to Cut Fire Losses 


SEND FOR THIS INFORMATIVE BOOKLET 


| 

| ROCKWOOD SPRINKLER COMPANY 

Portable Fire Protection Division 
1083 Harlow Street 


yoo! 
| Worcester 5, Mass. a 


Please send me your illustrated 
| booklet on Rockwood fire fighting 
| products 


, 


Name 
| Title 
| Company 
| Street 


i City Zom 


Service Cards, last page 





The best way to get the most for 
your tube steel dollar: Ask the experts! 





HERE are probably several high temperature tube 

steels that will solve your heat, pressure, corrosion 
or oxidation problems. But there’s only one that will 
give you the most for your tube steel dollar—the best 
life /cost ratio. 

The best way to find it is to ask Timken Company 
metallurgists. They're recognized authorities on high 
temperature steels. With 23 years of experience behind 
them, they can help you select your best steel from 24 
different analyses. You'll be sure of getting the most for 
your tube steel dollar. And you'll be assured of uniform 
quality in every tube because The Timken Company 
rigidly controls quality from melt shop through final 
inspection. 

For help with your tube steel problems, ask the ex- 
perts! The Timken Roller Bearing Company, Steel & 
Tube Division, Canton 6, Ohio. Canadian plant: St. 
Thomas, Ontario. Cable address: ‘“TIMROSCO”’. 








1 te te tm 


This photo shows final tube inspection — last of hundreds of rigid tests that help account for the uniform quality of Timken high temperature steels. 


TIMKEN 
STEE 


ed Bnd 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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In the gasoline plant, as well as in the refinery, Kontol corrosion 
inhibitors are preventing thousands of dollars worth of corrosion 
destruction. Kontol is not an experimental corrosion inhibitor, but 
has been used successfully in gasoline plants all over the country. 
In absorption systems less make-up oil is required since Kontol 
completely rids the system of corrosive products which discolor 
and contaminate the absorption oil. In sulphur removal systems 


Kontol keeps the alkylamine solution clean and 


increases removal efficiency. 


For full particulars, get in touch with the Tretolite engineer in your area. 
A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, St. Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


is a proved 
gasoline plant 
corrosion preventive 


IN THE GASOLINE PLANT 
KONTOL PREVENTS CORROSION IN 


ABSORBERS COOLING COS 
DEPHLEGMATORS SEPARATORS 


CONDENSERS FRACTIONATING COLUMNS 


Chemicals and Services for the Petroleum Industry 





These heat exchanger tubes 


Protect this 
motor from 


3600-rpm explosion-proof motor with fan housing 
removed to show unidirectional fan. 


OOLING AIR is carried through the heat ex- 
changer tubes with sufficient velocity to ex- 

pel practically all kinds of dirt. If oily or sticky 
dirt should cling, tubes can be ramrodded clean 
on the spot in a few minutes because tubes are 
straight and tube ends are exposed. Also, the 
tubes are distributed uniformly around the per- 
imeter of the stator yoke and along its full 
length — cooling all parts of the motor evenly. 


Choice of Corrosion-resistant 
Materials 


You can lick corrosion with this motor, too. 
Tubes are available in a variety of materials to 
meet practically any corrosive atmospheric con- 
dition. AHis-Chalmers tube-type motors have 
long and successful experience in such difficult 


applications as caustic plants, refineries and 
petrochemical plants, power plants with fly ash 
problems and many others. 


Get Complete Information 


Next time you need a motor for a dirty or corro- 
sive location or for outdoor operation in all kinds 
of weather, call your Allis-Chalmers District Of- 
fice. Get complete information on Allis-Chalmers 
tube-type totally-enclosed, fan-cooled and ex- 
plosion-proof motors. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, for Bulletin 51B7149. 
Available in ratings on frames larger than 
NEMA 505 up to 3000 hp 
(labelled through 1250 hp, 
1800 rpm). 


A-4558 


ALLIS-CHALMERS 
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Min. Lap On Outer Are 


Secure paees with 34° wide x 020° aluminum strapping 
and seal on each circumferential lap 


Cut jacketing in mitered strips of width to give minimum of 
2” lap 


Longitudinal lap on under side 
Always lap jacketing against the weather. 


On straight sections, secure jacketing in accordance with 
mig'rs. recommendations 
Wi 


New method of applying aluminum jacketing over pipe bends 
with a radius of 5 diameters or more is shown above. 


Cutaway view shows how jacketing goes on right over the 
insulation. Tests show Childers is the lowest cost of any per- 
manent metal jacketing that is available today. 


Only pliers and pocket knife needed to apply 


easy-to-handle Childers Aluminum Jacketing 


How To Apply: 


Ma 


| aa 


Best method of applying jacketing is with 
aluminum strapping and seals. Other method 
is to use sheet metal screws. 


Aluminum strapping can be pulled tight 
enough with just pliers. Lugs are then bent 
over and fastening is complete. 


Eastern States Petroleum’s two-man crew cov- 
ers insulated lines, even L’s and bends—using 
light-weight, weatherproof aluminum jacket. 


Childers Jacketing for insulated lines, made 
of .006” 3S alloy aluminum, was used to cover 
thousands of feet of line in Eastern States 
Petroleum’s Houston plant. 

As it does in over 1000 other plants in all 
48 states and many foreign countries, Childers 
Jacketing helped save Eastern States many 
expensive hours of application and mainte- 
nance time. 

In fact, tests show this: Two men, working 
with Childers Jacketing for the first time, can 
cover more feet of insulated line in a day than 
with practically any other kind of covering 
This means real savings in application costs 
The cost is low, too. You can actually put 
aluminum jacketing on your lines for less than 
the cost of the cheapest weatherproofing when 
one paint job is considered. 

immediate shipment from our large factory 
stocks can eliminate costly delays in con- 
struction or plant improvement schedules. 
Try this low cost protection in your plant 
Write today for engineering data and informa- 
tion about how you can order a 400 aq. ft 
roll to test on one of your insulated lines. No 
obligation. Address: Childers Manufacturing 
Company, Department PR-25 3620 West 11th 
Street, Houston, Texas. 

Engineering representatives in most cities to 
work with you on jacketing problems. 


Childers Jacketing arrives on the job in 
convenient rolls 4 feet wide and 100 feet long 

easy for one man to handle. Jacketing comes 
with or without a moisture barrier attached to 
the back of the .006” aluminum. Rolls are well 
protected for field storage if kept dry. Boxes 
light enough for one man to carry. (Adv.) 
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Phelps Dodge COPPER-BASE ALLOY Tubes to 


your 
Exchangers 


On-Stream! 


Complete line of copper-base alloys 
including Bi-Metal combinations to meet special 
corrosive conditions. 


Speedy delivery 
from strategically-located warehouses. 


Careful analysis of your corrosion probiems 
by experienced engineering staff. 


Quality-controlied fabrication 
to assure finest tube properties. 


Information and sales service 
available from nearest Phelps Dodge district office." 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


*SALES OFFICES: Atianta, Birmingham, Alc., Boston, Buffalo, Chorlotie, Chicago, Cincinnati, Cleveland, Datios, Detroit, 
Fort Wayne, Greensboro, N. C., Houston, Jocksonville, Kansas City, Mo., Los Angeles, Milwaukee, Minneapolis, New 
Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, W. Louis, Seattle 
Washington, D. C. 
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» TO A “CAT’S 
GAGE # WHISKER” 


Now you can gage tank contents with greater 
accuracy and greater dependability, Over a 
longer period of time, with the new Shand & 
Jurs Fig. ST-8000 Automatic Tank Gage. This 
new S&J gage incorporates a Neg’ator motor 
that eliminates counterweight and cable as.- 
sembly. The design provides one gage to serve 
all tanks up to 65’ in height and maintains 
constant tape tension throughout float travel, 
thus delivering “cat’s whisker” accuracy at all 
liquid levels. 


The minimum fatigue life of the $&J ST-8000 
Automatic Tank Gage is 13,000 cycles, equal 
to up and down twice a day for nearly twenty 


years. Bearing loads have also been materially 
reduced. 


The new S&J Fig. ST-8000 gage is also pro- 
vided with a new. easy to read, hi-visibility 
tape. It is installed closer to the reading win- 
dow, thus reducing chances of reading-errors. 


joint, Providing quick, easy 
installation and adjustment of the gage at con- 
venient eye level. For complete information 
on the new S&J Fig. ST-8000 ur litae tn 9 
Gage write the factory or nearest branch listed 
below for bulletin ST-8000-55. 
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Vertical 
Versatility “awn 


IN PUMPING LIQUIDS FROM 
SHORT SETTINGS 


Single and Multi-Stage 
Units Available 
Engineered to the 
individual Application 


Advantages and Features 
of the Peerless Vertical 
industrial Service Pump 


“> SAVES ON PIPING—Eliminates suc- 
tion piping. 


—> ALWAYS PRIMED—Once installed, 
always primed. 


—> SPACE SAVING—Requires mini- 
mum floor space. 


—> ALL TYPES OF DRIVES—Leading 
makes of electric hollowshaft and solid shaft 
motors; right angle gear drives; vertical and 
horizontal steam turbines. 


—> IMPROVED SUCTION—New bell 
mouth suction manifold immeasurably 
improves water entrance conditions. 


—> HIGHEST EFFICIENCIES —Peerless 
advanced vertical turbine design records 
highest in pump efficiencies. 


—> FLEXIBILITY—Easiest to adapt to 
future system needs. 


—> COMPLETE LINE—Peerless makes 
available broadest range of vertical turbine 
pump capacities, head conditions and horse- 
powers offered by any manufacturer. Capaci- 
ties: 30 gpm to 40,000 gpm. Heads: up to 
1000 feet. Electric drive up to 2500 hp. 


NEW BULLETIN—FREE! JUST FILL OUT COUPON AND MAIL TODAY 


New 16-page bulletin is profusely illus- PEERLESS PUMP DIVISION 
trated, describing completely all 3 Peerless Peer! Food Machinery and Chemical Corporation 
=a - pn data on wore 301 West Avenue 26 
sump designs, etc. W rite today for your copy. VERTICA Los Angeles 31, California 
hb 


by hvial 


d | bh 4 
PEERLESS PUMP DIVISION borne Sig 


Food Machinery and Chemical Corporation au 3 NAME 
Address inquiries to Factories at: 

Los Angeles 31, Calif.; Indianapolis 8, Ind. COMPANY 
Offices: New York, Indianapolis, 

Chicago, St. Lovis, Atlanta, Dallas, uf STREET 
Plainview and Lubbock, Texas; Fresno, . — 
tos Angeles, Phoenix, Albuquerque. 

Distributors in Principal Cities: city 
Consult your Telephone Directory. 


Please send copy of industrial Service Pump Bulletin No. 8-505 


Pet. Ref 
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compactness with 
nothing 
sacrificed ! 

















Full 
4inch Width 
Scales and Charts 


Models te Meet All Your Specifications 


In all the following CONSOTROL instruments, © Recorder — single or two pen 
gen 0 at! units can be easily — , ingicating Control Station with auto- 
d matic/manual transfer 
© Recording Contra! Station with auto- ; 
matic/manual transfer . Indicating Control Station with manual 
loading only 


© Recording Control Station with manual 
loading only © Indicator — single or two pointer 








ee 
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CONS OTRO 


small-case 


panel instruments 


Here's the “tops” 

in centralized recording 

and control efficiency! 

CONSOTROL Instruments 

require the minimum of valuable 

panel space, yet provide 

unsurpassed operator convenience, 

visual accuracy, and ease of 

maintenance . . . maintain the highest 
standards of precision and dependability. 

For example: the simple CONSOTROL 
method of switching from automatic to manual 
control requires no memory or extra 
Operations .. . never “bumps” the process. All 
CONSOTROL charts and scales are full 4-inch 
width for greatest visibility . . . highest accuracy 
When it comes to servicing, there’s plenty of 
finger room” ... all parts are uncrowded 

and easily removable. And just compare 
inking requirements with other designs 
CONSOTROL needs ink 

filling only once or twice a year! 

These are only a few of 

CONSOTROL’s advanced design 

features — available in both 

fixed-mounting and full pull 

out type instruments. Get the 

complete story. Write for 

Bulletin 13-18. The Foxboro 

Company, 748 Neponset 

Avenue, Foxboro, 

Mass., U.S.A. 


oe REG. U, S. PAT. OFF, 
olial /Kocess piltol, 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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Valve of HASTELLOY alloy B, 
above, and others of the same 
nickel-base alloy installed in Shell 


Oil Company’s refinery at Wood 
River, IIL, to assure adequate 
resistance to strong corrosives. 


Where steel valves fail in a day... 
“HASTELLOY” alloy B lasts indefinitely 


HANDLING SULPHURIC AcID (pH 2—5) on one side 
and live steam on the other, the valve in the center, 
above, lasts indefinitely .. . 


Why? Because it’s made of HASTELLOY alloy 
B, one in a series of nickel-base alloys produced and 
sold under the trade-mark “HASTELLOY”, by 
Haynes Stellite Company, a Division of Union 
Carbide and Carbon Corporation, Kokomo, Indiana. 


The valve illustrated serves the neutralizer unit 
in a large refinery. A carbon steel valve previously 
installed lasted only one day, which indicates the 
severity of the service. 


This refinery also uses valves of HASTELLOY 
alloy B on a reboiler that recovers antimony tri- 
chloride and aluminum chloride. And, pumps of 


HASTELLOY alloy recycle the corrosive catalyst. 
At the bottom of a light oil treater in this refinery, 
you'll find a valve of alloy B handling sulphuric 
acid at varying strengths and temperatures up to 
120°F. 

Despite corrosive chemicals and live steam, these 
valves of nickel-base alloys, in most instances, last 
indefinitely without leakage. 

Give your tough jobs toa HASTELLOY alloy or 
some other high-nickel alloy that you know will 
resist strong corrosives. 

Whatever your metal difficulty, let us give you 
the benefit of our wide practical experience in this 
field. Write for List A of available publications. It 
includes a simple form that makes it easy for you 
to outline your problem. 


67 Wall Street 


THE INTERNATIONAL NICKEL COMPANY, INC, t2.42..0%% 
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ENGINEERING 
REPORTS: | 


G-E electrical systems for refineries are... 


EASY T0 EXPAND 


Easy to expand General Electric electrical systems will help 
make modernization or expansion programs in petroleum 











refineries more economical. Here’s why: 

@ Flexible G-E system design simplifies the addition of new equipment. 
@ Versatile G-E equipment is easily incorporated into existing system. 
@ Experienced G-E engineers help plan, co-ordinate, and install system. 
To learn more about these systems, equipment, and engineer 


ing services turn to the following pages 





MORE EFFICIENT ELECTRICAL SYSTEMS & 


GENERAL @@ ELECTRIC 
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UTILIZING PROCESS STEAM, G.E.’s complete range of steam turbine-generators pro- 


vide electric power as a by-product, help maintain plant steam balance 


DEPENDABLE G-E gas turbines range from 6700 to 17,000 hp. More than 55 


units utilize exhaust heat for power generation and mechanical drive applications. 


MORE RELIABLE POWER DISTRIBUTION is available with G-E package sub- 


stations which use co-ordinated transformers, metal-clad switchgear. 








pte 


FACTORY ASSEMBLED G-E load center unit 


substations help cut installation time 


te 


COMPLETE, COMPACT, G-E motor control 


centers provide centralized control in load areas 


SAVE FLOOR SPACE with compact G-E Limit 


amp control units. 
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ECONOMICAL MAINTENANCE is a key feature in 
design of G-E mechanical drive turbines 


Sik 


RUGGED CONSTRUCTION of G-E Tri-Clad* motors 


DEPENDABLE G-E d-c motor generator sets are designed to operate make them ideal for all types of drive operations 


in continuous service at top efficiency. Minimum of maintenance is 


a key feature of these sturdy generators built for long life. 


Polyex insulation in motors 100-3000 hp gives 50% 


longer motor life Reg. Trademark of General Electric Co 


G-E engineering services, equipment can give you... 


More efficient electrical systems 


MODERNIZING, EXPANDING, BUILDING? Whatever 
your plans, let experienced G-E engineers help plan 
a more efficient electrical system for you. They will 
work with you or your engineering contractors to 
give you correct answers to the following questions 


SHOULD YOU GENERATE OR PURCHASE POWER? 
G-E engineers will help make a “‘load”’ survey of your 
facilities, and recommend an economical solution to 
your particular power supply problem. 


WHAT TYPE ELECTRICAL DISTRIBUTION SYSTEM 
SHOULD YOU INSTALL? The latest distribution system 
concepts will be reviewed with you by G-E engineers 
They will help select and design a modern system to 
meet your individual requirements. 


WHAT KIND OF DRIVE EQUIPMENT SHOULD YOU 
USE? Each application for drives in your processing 
lines will be individually examined by G-E engineers 
to assure that the proper drive is designated for the job 


WHERE CAN YOU UTILIZE AUTOMATIC CONTROLS? 
New developments in the field of automatic controls 
will be applied throughout your processing lines by 
G-E engineers. 


Let your General Electric Apparatus Sales Repre 
sentative get you detailed answers to these and other 
electrical questions. Contact him at your nearest G-E 
Apparatus Sales Office early in your planning stages 
General Electric Company, Schenectady 5,N. Y. «i 


PROTECT YOUR EQUIPMENT INVESTMENT > 


Engineered Electrical Systems for Process Industries 


GENERAL @@ ELECTRIC 








SIX G-E ENGINEERING SERVICES... 


HELP YOU PROTECT YOUR EQUIPMENT INVESTMENT 


1 G-E APPLICATION ENGINEERING helps you and 
your consultants design the right electric system 
for your plant. 


? G-E ANALYTICAL ENGINEERING helps attain the 

optimum electrical system for your application. 
Engineering experience backed up by electronic system 
analyzers save valuable design time. 


G-E PRODUCT DEVELOPMENT laboratories design 
and test new equipment under tomorrow’s condi 
tions to meet your future demands. 


4 G-E FIELD-SERVICE ENGINEERING helps you super 
vise installation, expedite start-up of your major 
electric equipment 


G-E MAINTENANCE SERVICE from 31 G-E Service 

Shops will repair and uprate your old equipment, 
help establish productive maintenance of your equip 
ment, furnish emergency service. 


G-E PROJECT CO-ORDINATION means on-time 
engineering, shipment, installation of your electric 
equipment from preliminary diagrams through start-up 


These valuable services are available to you with 
General Electric equipment. Contact any General 
Electric Apparatus Sales Office. Meanwhile, for the 
full story of G-E engineering services, write for bro 
chure GED-2244, General Electric Co., Sect. 681-3, 
Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 











PROCESS 
B 


PROCESS 
A 


MODIFYING 
EXISTING 
FACILITIES 


NEW PLANT 


Planning to invest large sums in a new plant 
to manufacture certain products...if the 
evidence indicates it would be profitable? 
You will need facts. 


Obviously many questions must be raised 
and reliable answers found before you can 
make the big No. | decision. Your own or 
ganization can uncover many of the needed 
facts. Some work, however, might be 
handled better by an experienced inde 
pendent organization. Or such an organiza 
tion could be used to check important 
findings of your own 


PLANT SITE 
A 


Here, we can be of service. 


We know many processes thoroughly. We 
know comparative costs and relative merits 
of competitive processes. We are keenly 
aware of new developments—both domestic 
and foreign — in products and probable 
trends in marketing objectives 


A member of our staff, experienced along 
such investigating lines, will be glad to dis 
cuss your plans in confidence, if you feel we 
can be of service. A preliminary discussion, 
of course, does not obligate you in any way 


( 


C mjunedung] 


er Ue ee OP 
of Process Plants 
7 
OT a 
of Process Units 
*. 
Process Evalvetions 
. 


Economic Studies 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS, 
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60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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Related to total crude capacity 
(Graph, Courtesy The Oil & Gas Journal) 








With the trend to higher octane and higher 
quality motor fuels you will have to appraise 
your refining facilities with an eye to keeping 
your plant in a highly competitive position. 
TRECO keeps abreast of the latest developments 
in the refining field; our staff has been ex- 
panded and we are regularly completing new 


facilities in record time. 


* 
. 
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Give us a call before you get into the planning 
stage. Our wide experience in all phases of 
refining enables us to show you how you can 
Mt Re a oe 
and construction. A telephone call, wire or 
ee ee 


TULSA TORONTO 
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For forty years, field experience has proven 
that you can’t buy a better valve than Rock- 
well-Nordstrom. Pressurized lubricant sealing 
assures positive shut-off because the seal doesn’t 
depend upon uncertain metal-to-metal closure. 
The tapered plug seats perfectly, and can be 
hydraulically jacked for instant operation. And 
facts and figures in hundreds of refineries, 
gasoline plants and petrochemical plants prove 
that lubrication saves money by cutting repair, 
replacement and down time costs. 

Wrench and gear operation is fast and 


Positive Shut-Off - Fast, Smooth Closure 
Low Maintenance 


Rockwell-Nordstrom Valves 


smooth with Nordstroms because the plug 
requires only a quarter-turn for closure and it 
glides on the lubricant film. Their speed and 
ease of operation make them ideal for auto 
mation or remote power operation, too 
Rockwell-Nordstrom is the original and only 
complete line of lubricated plug valves. There 
size, 


is a pressure-temperature rating and 


pattern to fit your needs. Write for more 
information today: Rockwell Manufacturing 
Canadian Valve 


Licensee: Peacock Brothers Limited. 


Company, Pittsburgh 8, Pa 


ROCKWELL-Nordstrom VALVES 


LUBRICANT SEALED 


FOR POSITIVE 


SHUT-OFF 





1. “SAFE-TREAD” MULTIGRIP makes 
tough flooring and steps that 
won't chip, crack or splinter. 
Note structural use of Multigrip 
on rear corners. 


2. USS MULTIGRIP Floor Plate was 
used on cab floors to insure safe 
footing and longer life 


3. IN ADDITION, USS COR-TEN High 
Strength Steel used in floor 
and side supports, gave added 
strength with no increase in 
weight. 











1250 Railway Express trucks sate-treaded 


by York-Hoover with Multigrip 


A busy Railway Express driver needs 
safe, sure footing every time he steps 
into or out of his truck. It was for 
this reason that the York-Hoover 
Corporation, manufacturers of truck 
bodies, used USS Multigrip “safe- 
tread” Floor Plate on the cab floors, 
body floors and steps of 1250 new 
Railway Express trucks. Multigrip 
was used on the rear corners of the 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


, wy 


trucks to help prevent damage caused 
by backing into loading docks. 

Not only in trucks like this, but in 
plants and factories of every kind, 
proper flooring can do much to elim 
inate accidents and add to safety. 
Multigrip Floor Plate has symmet- 
rically raised sections that are flat- 
topped to provide safe, comfortable 
footing. They won’t chip, crack or 


witto Alt STEEL ExPORT OMPARY, LW YORE 


splinter on your plant floors, aisles 
and stairs. Multigrip is easier to 
clean, too. Available in large sec 
tions that are easily cut and shaped. 
It cuts down waste. It’s built tougher 
to last longer, even in heavy traffic 
areas. Increase plant safety and min 
imize maintenance problems by 
using Multigrip “safe-tread” Floor 
Plate. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, CHICAGO 


FLOOR PLATE 





Sold by leading ditdubuton from coast to coast 


J ET. 
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One teaspoonful of Armeen’ C 


per 2,200 gallons of gasoline 
stopped corrosion—increased throughput 20%! 


Here’s dramatic proof of the efficiency and economy 
of Armour cationic amines and their salts: A West Coast 
refinery put Armeen C to work two years ago. Almost im 
mediately, corrosion in casinghead condensers decreased 
97%. Throughput increased 20°>. The condensers—nor 
mally replaced every eighteen months—now have an esti 
mated life of ten years. And only one teaspoonful of 
Armeen C to 2,200 gallons of gasoline did the job. 

All Armour cationic fatty acid derivatives are effective at 
extremely low concentrations because they are essentially 
100% active. And there is no costly variation in the results 
they give— Armour cationics are made to exact specifications 
for uniform, economical processing. 

Armour cationics are solving a wide variety of cost and 
operating problems throughout the petroleum industry. If 
yours is a corrosion problem we recommend Armeen C 
and other Armour derivatives such as the Arquads® and 
Duomeen® TDO. If your problem is other than corrosion, 
our petroleum research group will be glad to assist you in 
solving it. Simply write us on your letterhead. Send the 
coupon for test samples of Armeen C and Duomeen TDO 
and further information on the complete Armour line of 
cationics for the petroleum industry. 
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Mail this coupon today 


Please send me 


Samples ) Free sample of Armeen C 
] Free sample of Duomeen TDO 


Information ] Technical Bulletin G-3; Combat Corrosion 


[J Technical Bulletin E-6; Chemical Treatment of 
Oil Wells and Water Systems 
Nome 
Title 
Firm 
Address 
City State 


Ks 


ARMOUR CHEMICAL DIVISION 


® © Armour and Company « 1355 W. 31st Street 
Chicago 9, illinois 


last page 
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Pressure Regulators ( A A L, () ( 
direct operated 
PY lhmaelalielial te) 


pilot operated 





Diaphragm Control Valves 


Pump Governors 
See pages 389-400 
Gas Regulators 





Liquid Level Controllers 
Lever and Float Valves 
Traps and Drainers 
Nilgelial Je Melita le! 


Special Controllers 








FISHER GOVERNOR COMPANY + MARSHALLTOWN, IOWA 


WORLD LEADER N RESEARCH F WR BETTER PRESSURE AND LIQUID LEVEL CONTROL 





COMPLETE ENGINEERING AND CONSTRUCTION SERVICES POINT OUT A 


pathway to profits 


from initial concept to completion and oper- 
ation .. . or any phase of the project... 
large or small 


Technical and Economic studies leading to 
proper location, capacity, selection of process 
ing methods, design of process plant, design of 
utilities system and auxiliaries, cost estimates. 


ENGINEERING 


Fundamental process calculations, flow sheets, 
layouts, sizing of units, scale models, design 
and specification of equipment, piping, instru 
ments, structures. 


PROCUREMENT 


Fabrication, procurement, expediting of de 
liveries, and inspection of equipment and 
materials. 


CONSTRUCTION 


Site preparation, establishment of construction 
facilities, erection of buildings and structures, 
installation of equipment and accessories, fab 
rication and assembly of piping and electrical 
systems. 


" OPERATION 


— 40 

















Test runs, initial operation, and training of 
operating personnel 

We invite you to discuss your plans with 
our engineers, whether it is for a single unit, a 
complete refinery, or the modernization of an 
existing plant. 


BLAW-KNOX COMPANY 
Chemical Plants Division 

Tulsa 1, Oklahoma 

Pittsburgh 22, Pa. / Chicago 1, Ill. 
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IT GRABS 360 POUNDS OF WATER 


FROM INSTRUMENT AIR EVERY DAY! 


IT’S A PRITCHARD HYDRYER*—the packaged 


dryer that has proved itself in so many refinery operations 


This particular HYDRYER is at Union Oil Company 
of California's Wilmington plant. It is capable of removing 
360 pounds of water from instrument air every 24 hours. It dries 


600 SCFM of instrument air at 50-60 psig and 90°F. 


A HYDRYER can climinate your moisture problems, too, 
and cut out costly plant and equipment 


shutdowns due to moisture 


- 


and ice. A HYDRYER (i 
- 
protects instruments ¢ ~~» 


and controls. It reduces corrosion, 
line losses, flow stoppages. 


*Registered Trade Name 


SNOUSTRVS 
PARINER FOR 
PROGRESS 
LEARN HOW A HYDRYER 


COONE TOWERS | can benefit you by sending for 


& AMR TREATING EQUIPMENT your complimentary copy of 
4 J. F. _P 4 ha Fd & Co. Pritchard's Bulletin No. 16.0.08T, 
: Write for it today on your 
company letterhead. 





REPRESENTATIVES 
iN PRINCIAAL C1TVES a bivis * CHARD @ CO, 
FOM COAST : 2 


70 COAST Dept. 44 "4625 panoke Parkway, Kansas City 12, Mo. 
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Clear, Continuous Records without 
Poisoning ...on the New Bailey Recorder 


% Faithful chart records of measured variables are the key to a meaningful, depend- 
able analysis of operating trends and conditions. Money spent for more accurate 
metering, for faster response, is money down the drain—uniless it’s matched with 
chart records that are equally accurate. 

That's why these features of the new Bailey Recorder are important to you: 

1. Bailey’s exclusive sealed capillary-action inking system maintains continuous flow 
to the pen tip, and traces sharp, opaque, quick-drying records. “Poisoning” of inter- 
secting records is practically eliminated; no blots or smears during operation or 
chart changing. 

2. Pens are mounted on concentric centers, trace on parallel time arcs only 42/1000” 


apart. This simplifies analysis of two or more records. 


3. Interchangeable plug-in receiver units permit practically limitless record-grouping 
combinations. 


Write for Product Specification 12-5 and actual chart sample. 


ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 
© Pre-calibrated plug-in receiver unite 


© Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 





Any four variables on one chart—easily ; 

read and interpreted 1043 IVANHOE ROAD TEMPERATURE 
A full year's ink supply at one loading > PRE Rt 
Faster shipment—from stock GAS ANA 
Minimum inventory of parts 


Minimum instrument investment for process Controls for Power and Process 


cycle expansion or alteration 
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reduce slag 
stay on stream at top capacity months longer with the 


HOW FAST IS “WRITE OFF"? 


By cutting turnaround time alone, the Liungstrom 
means major savings for you. When you take the other 
Ljungstrom advantages into account—up to 20% 
fuel saving . . . more economical furnace design, with no 
need for convection surfaces . . . burns many fuels 
you used to throw away . . . consistently higher 
through-put . . . higher product quality—you can see 
@ Ljungstrom is paid out in just a few months. 

For more complete details on what the Ljungstrom 
Alt Preheater can do for you . . . for an analysis of 
heat recovery benefits attainable in fuel burning 


equipment—call or write The Air Preheater Corporation 


Wherever You Burn Fuel, You Need Ljungstrom 


The Liungstrom operates on the ti 9 ive 

rfiow principle. The heat transfer surfaces in the 
reter act as heat accumulators. As the rotor revolves, 
the heat is transferred from the waste gases to the 
incoming cold oir. 











Liungstrom Air Preheater 


Slag — primary cause of reduced capacity — can 
be substantially reduced by the Ljungstrom 
Air Preheater. 

That’s because preheated air mixes more 
thoroughly with fuel. The result is better com. 
bustion ... and less slag-forming material pres- 
ent in the furnace. Oil tubes stay cleaner . . . 
stills stay on stream at top capacity for months 
longer. As an example, one pipe still in an 
eastern refinery dropped from 16,000 barrels 
a day to 12,000 because of slag. Now, with a 
Ljungstrom and modern high-temperature 
burners, the still operates continuously at 
18,000/20,000 barrels. 


The Air Preheater Corporation 60 cos: 42nd street, New York 17, 9 
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HUDSON SOLO-AIRE units as pictured above are 
employed for dissipation of heat directly to air in 
rapidly expanding diversification of services. Almost 
every modern chemical plant, gas processing plant, or 
oil refinery, has cooling problems for which engineering 
comparisons dictate the use of Solo-aires for one or 
more services. 

In water-scarce locations the choice of Solo-aires is 
obvious. Even where water is plentiful, careful com- 
parisons of capital expenditures for cooling tower, 
piping, valving, water pumps, hot fluid to water ex- 
changers, and costs of water treating, power and 
maintenance may result in selection of Solo-aires for 
direct cooling with air. 


Ch 


Air cooled equipment bulletin 
mailed upon request 


























Where summer cmbient air temperatures are too 
high to effect the required cooling with direct use of 
air, the HUDSON COMBIN-AIRE, in which air is first 
pre-cooled during warm weather, allows the advantages 
of air cooling with none of the disadvantages of ordi 
nary cooling towers. Combin-aires are now constructed 
of fireproof materials, and as water spray is completely 
eliminated, they may be installed adjacent to process 
equipment 

Before proceeding with final design of process plant 
cooling systems let HUDSON assist you in making com 
pletely objective comparisons of water versus cir cool 
ing for all services. 


ENGINEERING CORPORATION 






FAIRVIEW STATION HOUSTON, TEXAS 





Hudson Solo-aire or Combin-aire units, or water 
cooling towers may be equipped with Auto-Variable 
pitch fans. Minute changes in cooled fluid outlet tem- 
perature immediately and automatically changes pitch 
of fan blades increasing or decreasing air flow. Control 
is effective despite changes in heat load or hot fluid 
inlet temperature; and over ambient air temperature 
range of more than 150° F. 

Compared with fixed-pitch fans, Hudson Auto- 
Variable fans effect power savings of as much as 85%, 
depending upon actual versus design air temperatures. 

Hundreds of auto-variable pitch fans from 6 to 18 
feet in diameter are providing accurate, trouble-free, 
temperature control without necessity for shutters, 
louvers or by-passes, and with large power savings. 


on: a 
rTPA 


HUDSON AUTO-VARIABLE PITCH FANS 


Accurately control temperature. ® Prevent freezing even in extremely cold weather. 
Effect major savings in power. © Operate with standard pneumatic instruments. 
Reduce cost of control equipment. * Have all moving parts of control mechanism 
Eliminate by-pass piping. completely enclosed and weather-proofed. 


Hudson designs and manufactures 
cooling systems using water exclu- 


sively, air exclusively, and combina- 
tions of air and water. Objective 
comparisons are furnished without cost. 


Hudson Avuto-Variable Pitch Fan is protected by ENGINEERING CORPORATION 


U. S. patents and patents pending. 


FAIRVIEW STATION bd HOUSTON, TEXAS 





For large, constant volume flow and 


economical operation on any gas mixture... 


CHOOSE 


CARRIER 


AXIAL FLOW 


COMPRESSORS 


Multi-stage axial flow compressors have been manufactured at Carrier 
Corporation since 1948. Many hundreds of these units have been 
produced and have operated satisfactorily for a cumulative total in 
excess of 30 million machine hours. 


Cutaway view of the Carrier Axial Flow Compressor 
1. Suction casing 4. Stator 7. Journal bearings 
2. Thrust bearing 5. Rotor 8. Discharge casing 
3. Outer casing 6. Seal 


Carrier Axial Flow Compressors fill industry's 
need for a machine of large volume flow capable 
of operating on any gas mixture. Frame sizes 
are rated up to a quarter-million cubic feet per 
minute when operating on air. 


Uses for this versatile machine range from ap- 
plications in the petroleum refining, chemical 
processing and steel industry to wind tunnels, 


sewage processing and mine ventilation. 


Carrier has built more industrial multi-stage 
compressors than any other company in the 
world. This unequalled experience assures a 
machine of high efficiency, which is reflected in 
lower operating costs, 


If you would like a copy of our folder on axial 
flow compressors, call your nearest Carrier 
office. Or write direct to Carrie Corporation, 
Syracuse, New York. 


compressors for industry 
refrigerating equipment 
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“Wedgeplug Performance DEPENDABLE - ECONOMICAL 


Saves You Money” Wedgeplug Valve Design eliminates the need for plug 





lubrication, and assures quick, positive action thru a wide 
Write for Wedgeplug Catalogue No. 54-1-W range of temperatures and pressures . . . The plug lifts, 


WEDGEPLUG VALVE COMPANY, INC, _ turns, and reseats on its protected seating surfaces in one 


New Orleans 25, La. conventional operation . . . Wedgeplug Valves—in general 


An Affiliate of service and in special service all over the world — have 


STOCKHAM VALVES & FITTINGS established a reputation for dependability and economy, 
General Offices and Plant ¢ Birmingham 2, Ala. both in first-cost and operation. 


38 For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—I, 





each FIRST in its class! 


1 


erocat ae erocat | 


VW gp // * 
fluid cracking ° 
pe lriple fA 


high alumina 
catalyst 


both balanced with 
HIGH PORE VOLuUMm 





Now you get high pore volume in balance with other catalyst 
properties in both AEROCAT TRIPLE A High Alumina Cata- 


lyst and AEROCAT Fluid Cracking Catalyst. ’ TS a 
The optimum balance of AEROcAT Catalysts gives you top 





cracking efficiency whether your process calls for a regular 


catalyst or our new high alumina catalyst. AMERICAN Ganamid COMPANY 
Cyanamid has pioneered these catalyst improvements 


... first to deliver a commercially successful high alumina REFINERY CHEMICALS DEPARTMENT 
catalyst ... first to incorporate high pore volume balanced hefel 
with other catalyst properties. Ask your Cyanamid repre- “ten aor lowe, Vous 28, %, ¥. 


sentative about HI PV* and how it helps Aerocat Catalyst 











help you. *Trade-dierk in Canada; North American Cyonemid Limited, Toronto and Montreal 
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QUICK OPENING 


LINEAR 


PARABOLIC 


INTERCHANGEABLE PARTS 


An Important Factor in Uniform Quality 
of Masoneilan Control Valves 


You have a right to expect to be able to in- 
stall replacement parts without recourse to a 
machine shop for custom fitting. When you 
use Masoneilan Control Valves you get parts 
that fit. For Mason-Neilan precision methods, 


automatic machines and specially designed 


For more data on advertised products, use Readers’ Service Cards, last page 


tools and gages, plus rigorous inspection, 
eliminate the maintenance man’s headaches 
and reduce costly time out of service. 

By maintaining this precise uniformity, 
Mason-Neilan makes certain that every valve 
will be in perfect alignment and that any 
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parts you may install later will also be in per- 
fect alignment. 

Moreover, because valve plugs of com- 
parable size but different flow characteristics 
are interchangeable, conversion is a com- 
paratively simple operation. 


These quality features, 


Concentricity maintained within 
0005" at points indicated insures 
accurote fit and alignment. 


added to other outstanding qualities of 


Masoneilan Control Valves, offer you low 
cost at comparable price and over-all cost 

not price is the valid comparison. 
Investigate the practical advantages of 
Masoneilan Control Valves. 


we 
2) Write for complete data. 


“ 


MASON-NEILAN REGULATOR CO, 


1182 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Offices or Distributors in the Following Cities: New York + Syracuse « Chicago «+ St. Louis « Tulsa 


Philadelphia + Houston « Pittsburgh + Adanta « Cleveland 


« Cincinnati « Detroit « San Francisco 


Boise + Louisville + Salt Lake City + El Paso + Albuquerque « Odessa « Charlotte « Los Angeles 


Corpus Christi « Denver + Appleton + Birmingham 


« New Orleans «+ Dallas « Seattle 


Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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offers you the best in 


All types of Floating Roofs 


- * lc a Ao 


WIGGINS HIDEK* WIGGINS LODEK* WIGGINS DOUBLEDEK* 


WIGGINS FLOATING ROOFS PAY FOR THEMSELVES 


Whatever your Floating Roof requirements get General American's 
UNBIASED analysis. Unbiased because General American makes ALL 
types of Floating Roofs! 

Wiggins Floating Roofs, Dry Seal Gasholders, Lifter Roofs, Cone Roofs 


*pater ted 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street + Chicago 90, Illinois 
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Two 


CHENMICO - designed 
plants 


produce over 900 tons per day 
of anhydrous ammonia 
for Lion Oil Company 


Tal 


Mey 





Production volume at the El] Dorado Chemical 
Plant reached an all time high in 1954. Total of all 
nitrogen products manufactured for sale increased 
10 per cent over the previous year. 

Anhydrous ammonia, which is the basic product 
of the plant and the raw material for the manu 
facture of other nitrogenous materials, was produced 
at an average rate of 582 tons per day throughout the 
year. The comparative figure for 1953 was 576 tons 
daily with the same equipment. 





UlSiana 


Extracts from the 1954 ities w aw ae mate 

ral Report of Lion | Up ioedtoee 
pany, referring to the d ie 

Plants designed by amen 

Chemico to produce 900 

tons per day of 

anhydrous ammonia and 

corresponding amounts 

of nitric acid and 

ammonium nitrate. 


K 
daily 


CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 


Designers and constructors of complete plants and 


‘ iliti ; 
metallurgical and petrochemical processing i we ine ities for the chemical, 


stries for over 40 years 


525 WEST 43RD STREET, NE 
‘ “ET, NEW YORK 36 : ; ' 
Cable Address: Chemiconst, New } ht A Fcc 


ork . 1 echnical Representatives: ( yanamid Products Lid, London 
South African Cyanamid (Pty) Lid., Johannesburg ) 








J-M 85°, Magnesia is lightweight 


easy for workmen to install half-sec 


tions on this 10” steam line. Insulation work at the Grace Chemical plant 
was performed by Young Sales Corporation of St. Louis. Engineering and 
construction was directed by Foster Wheeler Corporation of New York 


Your Btu’s and dollars go further when you 
specify Johns-Manville 85% Magnesia 


... the choice of insulation engineers 
at Grace Chemical’s new Memphis plant 


INoustry’s LONG-TIME standard for 
temperatures to 600F is still your best 
insulation buy. For J-M 85° Magnesia 
provides high insulating value, easy ap- 
plication, long life, initial low cost and 
minimum maintenance. That's why in- 
sulation engineers consistently specify 
J-M 85°, Magnesia for modern installa- 
tions like Grace Chemical’s new anhy- 
drous ammonia-urea plant. That's why it 
will pay you tospecify J-M 85°, Magnesia 
for your new plant or modernization 
program, 


? Johns-Manville 
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To assure you maximum value from 
your insulation dollar, Johns-Manville 
gives you complete drawing-board-to- 
job-site service. You get expert recom- 
mendations by the world’s most experi- 
enced insulation engineers . . . plus expert 
installation by authorized J-M Insulation 
Contractors. Write today for further 
information on J-M 85°, Magnesia and 
Johns-Manville’s unmatched facilities to 
solve your insulation problems. Address 
Johns-Manville Box 60, New York 16, 
N.Y. In Canada, Port Credit, Ontario 


J-M 85°. Magnesia also comes in block form. 
Here you see it being applied to a vertical 


drum at a New Jersey petroleum refinery 


“U INSULATION 


MATERIALS “ENGINEERING - APPLICATION 
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How Buell delivers the EXTRA PERCENT 
in Dust Collection Efficiency 


In any cyclone dust col- 
lector there is an upward 
eddy preventing the sepa- 
ration and dropping-out 
of a percentage of par- 
ticles. But in Buell 
Cyclones, the exclusive 
Buell shave-off design 
harnesses this up-flow 

puts it to work! Result: 
extra efficiency without 


extra operating cost! 


Buell’s Low Resistance Fly Ash Collector SF Electric Precipitator, a Buell exclusive, 
combines top efficiency with low draft loss, also delivers extra efficiency due to unique 
For the complete story for either natural or forced draft installations. Spiralectrodes and continuous cycle rapping 
behind Buell’s extra efficiency, 
write Dept. 21-H, 
Buell Engineering Company, 
70 Pine Street, New York 5, N. Y. 


MECHANICAL Ee 
2 \ eel a eg ee 
Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 
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SHOP-FABRICATED PIPING BY GRINNELL 


® Quality of the finished job 
With Grinnell shop-fabricated pip- 
ing — cutting, fitting, welding, and 
assembly “on location” is reduced 
to an absolute minimum. That’s the 
first Grinnell advantage. For when 
these operations are performed 
under the less-than-ideal conditions 
existing in the field, there is always 
the possibility of less-than-perfect 
results, For example, errors in cut- 
ting or fitting can occur — or welds 
can contain slight imperfections, 
which may be difficult to detect 
with equipment in the field. 


In Grinnell shops, on the other 
hand, whole sections of complex 
piping are assembled — with every 
critical point checked with the 


latest equipment and by the most 
modern methods. When these sec- 
tions arrive on site, they go up fast 
and right. 


@ Final cost With Grinnell shop- 
fabrication, there are no unforeseen 
costs. Included in the price (which 
is determined in advance) are such 
items of expense as: interpretive 
engineering, shop sketches and 
planning, procurement of materials, 
power services, expendable tools 
and supplies. There are no charges 
for waste material or spoilage. 


Consider the quality of the finished 
job, and final cost. Then consult 
Grinnell on your next piping 
installation, 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island ° 


pipe and tube fittings * 


Grinnell-Saunders diaphragm valves 


industrial supplies ° 
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welding fittings * 


* pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
Grinnell automatic sprinkler fire protection systems 


engineered pipe hangers and supports 


Pipe being heated to exact temperature 
required for proper bending. 


Fabricated piping pieces entering 
stress-relieving furnace. 


Coast-to-Coast Network of Branch Warehouses and Distributors 


° Thermolier unit heaters ° valves 


° Amco air conditioning systems 


PETROLEUM REFINER—Vol. 34, No 











must cut 
must bevel 





must shape 
must fit 
must bevel 
must align 
and then 














onney Weldolets 


do! 





Even on low pressure piping... avoid 
non-productive preparation time... 
SPECIFY and USE WELDOLETS 


No joint preparation is required for either weld of the Weldolet, 
whereas considerable preparation is required for both welds of the 


miter branch construction. 


The integral reinforcement of the Weldolet Welding Fitting has 
established it as an ideal method of constructing branch 
connections on high pressure and/or high temperature piping. 

This feature is bonus insurance on low pressure piping where the 
Weldolet is easier and more economical to use than preparing the 


two ends of a short unreinforced nozzle. 
WELDING FITTINGS DIVISION 
FORGE & TOOL WORKS 


721 MEADOW ST., ALLENTOWN, PENNA. 
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FIELD TES 


Chase’ Antimonial Admiralty 
Heat Exchanger Tubes proved 


best in service torture tests! 


The heat exchanger tube alloy specimens 
on the torture rack at right have just 
been punished in a fractionating tower. 
Results of tests like this show Antimonial 
Admiralty to be best suited for actual 
operating conditions. These tests assure 
you the best possible alloy for your 
conditions. 


Install Chase Antimonial Admiralty 
Heat Exchanger Tubes, and see for your- 
self how these rugged tests have paid off. 
You'll enjoy lower operating costs, fewer 
breakdowns, longer time between tube 
replacements! 


When planning a new installation, or 
replacing heat exchanger tubes, insist on 
Chase Antimonial Admiralty! 


CHASE WAREHOUSE STOCKS: Houston,* 
Los Angeles, New Orleans, Tulsa** 


"Handled by Standard Brass & Mtg. Co. **Handied by Vinson Supply Co 


Chase# 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass & Copper (‘sales oftice only) 


Albany’ Chicago Oetro:! ‘os Angetes New Orieans Rochester’ 
Atinate Cincinnati —- Grand Rapids? | oursville* New York St. Louis 
Balt more Cleveland Houston M iwaukee Phitadeiphia = San Francisce 
Boston Oaltas Indianapolis Minneapolis Pittsburgh Seattle 
Chartotte Venver Kansas City, Mo. Newark Providence Waterbury 
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Refinery tower built 
at Downingtown of 
20%, type 316 stain- 
less clad steel. Di- 
mensions—7‘O" 1.D. 
by 83°4" overall. 
Equipped with 38 #10 
gauge stainless steel 
packed trays com- 
plete with chimneys. 


Synthetic crude tower 
equipped with 23 


August, 1955 


support rings to 
accommodate bolted 
bubble trays. Cerbon 
stee|—7'6" diameter 
by 85'7" overall. 


Your Complex Refinery Vessel Designs 


are in Experienced Hands at Downingtown 


Our Engineering Department is thoroughly experi- 
enced in translating your complex designs into accu- 
rate, smooth-working pressure vessels for modern 
refinery processes. Our past experience with 
hundreds of such vessels may point the way to tested 
construction methods which can save you money. 

Downingtown engineers have developed special 
welding procedures which produce sound welds 
that are extra-strong and extra-neat. Welding pro- 


cedures and fabricating and testing methods meet 
ASME and API-ASME Codes. Authorized insurance 
company inspection regularly available 

Downingtown is skilled in fabricating and weld- 
ing various grades of carbon steels, stainless steels, 
stainless clad, nickel clad, Monel clad, cupro-nickel 
and other metals and alloys. Bulletin PF tells more 
—shows more examples of our work. Send for your 
copy today. 


Downingtown Iron Works, Inc. 


151 Wallace Ave., Downingtown, Pennsylvania 
New York Office: 52 Vanderbilt Avenue, New York 17, N. Y. 


HEAT EXCHANGERS « TOWERS «+ PRESSURE VESSELS *« STORAGE TANKS « STEEL AND ALLOY PLATE FABRICATION 


nuf e 


ielete.422@ CONTAINERS A 


PETROLEUM REFINER 


IN OF, Pressed Steel Tank Company 


{ Hackney Products, Milwaukee 14, Wiscor 


ND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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——_ completed at the Baltimore refinery of the Esso Standard Oil 
Company are these four new fixed-bed catalytic processing units, — 
mechanical design and construction by Foster Wheeler. 


Two Hydrofiners, each identified by its own direct-fired heater, are 
shown at the right. One is processing catalytic heating oil and the other, 
light virgin naphtha. At the center rear is the third Hydrofiner, syn- 
chronized with the operation of a fixed-bed Hydroformer which cata- 
lytically reforms heavy naphtha to high octane levels. 


This is another example of Foster Wheeler’s experience in the design 
and construction of catalytic processing units, both “Fluid” and “Fixed- 
Bed.” For a complete description of this new application of catalysis for 
desulfurization, quality improvement and octane upgrading, write for 
your copy of Heat Engineering, July-August 1955. Foster Wheeler Cor- 
poration, 165 Broadway, New York 6, N. Y. 


Foster @ WHEELER 


LONDON + NEW YORK «+ PARIS + ST. CATHARINES, ONT, 
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\ R SPHERES 


Diameters 
from 


¥%_" to 1” 


RinGs 


Sizes from %," I.D. 
x Fe long x %2"0.D. 
to 4" 1.D.x 1" long 
x 1" 0.D. 


What are your 
catalyst carrier applications? 


Norton engineered and prescribed carriers 
offer you important processing advantages 


What do you need? An inert, high 
alumina carrier for fixed bed oxida- 
tion reactions such as those 
involved in the 
phthalic anhydride, maleic anhydride 
and ethylene oxide? 

An inert, low density carrier for use 
as a space filler or tower packing? 

Norton aLunpuM* fused alpha 
alumina carriers are proving highly 
successful in such processes. Contain- 
ing 77% to 89% alumina, they are 
outstanding for chemical stability 
and resistance to abrasion and ero- 
sion — and their low density is a 
valuable quality in packing and filling 
applications, 

ALUNDUM Carriers are commercially 
available in the form of spheres, rings 
and pellets. Also available in experi- 
mental quantities are carriers made 
of MAGNORITE*, CRYSTOLON*, Fused 
Stabilized Zirconia and Kyanite ma- 
terials, 
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ALUNDUM Spherical Carriers 


provide uniform beds in catalytic 
converters, reducing channeling and 
pressure drop to a minimum. Medium 
porosity spheres (40%-44%) have a 
networ diem pores on the outside 
surface only, These are specifically 
recommended for applications where 
the carrier is coated with a catalyst. 
High porosity spheres (45% -49%) 
have an internal as well as external 
network of pores, and are suitable 
for applications where the carrier is 
impregnated with a catalyst. 


Other Norton Refractories 


for chemical processing include por- 
ous mediums, laboratory ware, ALUN- 
DUM, MAGNORITE, CRYSTOLON, and 
Fused Stabilized Zirconia shapes. All 
are engineered and = ribed to give 
you the best possible B the most 


effective combination of physical 


PEeLLeTs 


Sizes from 
to 


characteristics plus thermal, chemical 
and electrical properties. For details 
call in your Norton Refractories Engi- 
neer, or write, mentioning your spe- 
cific requirements to Norron Com- 
PANY, 467 New Bond St., Worcester 6, 
Mass. Canadian Representative: A. P. 
Green Fire Brick Co., Ltd., Toronto, 
Canada. 


REFRACTORIES 
Engineered... R. .. Prescribed 


Making better products... 
fo make your products better 


*Trade-Morks Reg. U.S. Pat. Off. and Foreign Countries 
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BRISTOL’S 
Metagraphic Receiver line 




















THIS TYPICAL GRAPHIC PANEL OF BRISTOL METAGRAPHIC All measurements are on the same scale plate. 

INSTRUMENTS IN AN OIL REFINERY FEATURES: The instrument presents readings to the process operator in the 
Human engineered, scientifically designed scales for error-free most easily grasped form. High-visibility, colored fluorescent 

close-by, as well as distant, readability. paints are used on pointers to enable operators to easily tell 
Molded clear plastic doors improve visibility to the limit — no them apart. All pointers for a given function are the same color 

shadows or reflections. in all instruments 


A new degree of performance, flexibility, and ease of servicing in a pneumatic receiver 





FULL PLUG-IN SERVICE: The chassis of a Metagraphic receiver 
is built for full plug-in service. It is of one-piece construction 
and can be withdrawn to an intermediate position for servicing, 
without interrupting its operation, or completely removed from 
the case (no tools required). 


OPERATING 


ae ee Flexibility. Full plug-in construction provides a flexibility 


of use that can’t be matched. A recorder can be changed to an 
indicator or vice versa in less than 10 seconds by merely replac- 
ing chassis. One model can be changed to another or, if trouble 
is suspected, the doubtful unit can be replaced by a spare 











No interruption whatever to automatic contro] when receiver 
chassis is removed. The set point and manual-automatic transfer 
: station are part of the receiver case. With the chassis removed 
MEASURING from the case the controller functions as a blind controller. You 


TR 
PATTER (3) AUTOMATIC get the same automatic control with chassis removed. 
CONTROL 


When a recorder chassis is replaced the chart can be easily 
removed and put on the new chassis. 


HOW THE METAGRAPHIC RECEIVER HOOKS INTO CON- Ease of servicing. Little or no maintenance is required Sim 
TROL SYSTEM. Note that Metagraphic Receiver is outside plicity of construction and plug-in feature make it possible, if 
the control loop. As a result, unplugging the receiver trouble is suspected, to check receivers while they are still in 
creates no transient disturbance in the control loop. operation by pulling chassis out to the intermediate position 











For more dota on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—Vol. 34, No. 8 





_ gives you 35 models to choose from 


where it can be inspected, charts changed, pens inked, zero 
adjusted, and clocks serviced. A receiver suspected of giving 
trouble can be replaced in a few seconds with a stand-by unit 
and checked and serviced in the service shop — out of service 
time is thus eliminated. 


Anybody can learn to check and service a Metagraphic Instru- 


ment in a few minutes. 


CONTINUOUS VALVE POSITION INDICATION on same instru- 
ment scale plate as set point scale gives continuous data on 
control valve position — makes “bumpless” transfer possible, 
simply by matching pointer positions — no need to read actual 
scale values — minimizes reading errors — speeds operations. 

IDEAL FOR GRAPHIC PANEL AND CONSOLE USE: More instru- 
ments can be mounted in a given panel area than with any 
other type of receiver. 

They fit into a 4-9/16” square cut out — no 
notches required. 


They mount 6-1/2” center to center on panel 
(6-1/2” and 7” with controller plugged into 
receiver case). 


SCALES ARE SCIENTIFICALLY DESIGNED for instant, error-free 
readability — a new degree of close-up, as well as distant, 
readability. Control information can be obtained at a glance at 
distances up to 20 feet by noting whether pointers match — no 
need to read scales. 

OFFERED FOR UP TO 3 MEASURED VARIABLES — With air pres- 
sure regulators or air-loaded regulators, three-position manual- 
automatic transfer valves for automatic control, and six-position 
(on same knob) transfer valves for cascade control. 


ALL MEASURING ELEMENTS in receiver are the same high 
quality and accuracy. They all indicate on the same scale plate. 

AIR CHART DRIVES are 100% pneumatic operated — no elec- 
tricity is needed in control room for clock — operates off 20 
psi air supply. 

UNIVERSAL PIPING MANIFOLD can be adapted to any piping 
(2-pipe or 4-pipe system). Only a screw driver and wrench 
needed — no parts required. 

HIGH-VISIBILITY COLORED FLUORESCENT PAINTS are used on 
pointers so operators can easily tell them apart. Pointers for a 
given function are the same color in all instruments. Control 
information can be obtained at a glance at distances up to 20 
feet by noting whether pointers match or have deviated from 
each other — no need to read scales. 

Write for the Bristol Metagraphic Receiver bulletin. The 
Bristol Company, 11) Bristol Road, Waterbury 20, Conn. 5 3) 


BRISTOL 


TWO-PEN RECORDING RECEIVER 


THIS METAGRAPHIC TWO-PEN RECORDING RECEIVER, with Man- 
ual-Automatic Station records, indicates, and controls one 
measured variable, records one related variable on the same 
chart, and gives a continuous indication of either set-point 
or valve-position whichever is desired. If valve position is 
chosen to be continuously indicated, set-point may be indi- 
cated by depressing the valve knob or vice versa, The two 
recorded variables are at no time disturbed. 


SIX-POSITION TRANSFER VALVE 





SIX POSITION TRANSFER VALVE (on one knob) for cascade 
control. 





Metagraphic instruments measure, aided. \ 
indicate and automatically control: 


Pressure Liquid Level 
Vacuum Flow 
Absolute Pressure Temperature and 








Differential Pressure Mechanical Motion 


~ yy, 





POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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And Deliver ‘Em 


You DESIGN Em. .We'l BUILD ‘Em 


. 


To Your Plant 


Ready For Erection and Insta! 


Today’s Oil and Gas Processing Industries 
are demanding ever bigger and more com- 
plicated processing equipment and facili- 
ties to enable them to meet the challenge 
of tomorrow’s business. A large part of 
this new equipment must of necessity be 
custom designed, engineered and fabri- 
cated because of its tremendous size, its 
limited application or its special purpose. 
Such is true of tanks and pressure vessels. 
BS&B, with some of the largest and most 
modern custom fabrication facilities west 
of the Mississippi River, has become 
known as one of the industry’s leading 
quality fabricators of custom equipment. 


In our Oklahoma City plant, for instance, 
we are equipped to do automatic and semi- 
automatic submerged arc, automatic and 
semi-automatic inert - gas - shielded arc, 


qnttél fae; 


BSB 


weil 

















manual are and gas welding to conform to 
all recognized code requirements, and can 
fabricate plate thicknesses from 14 gauge 
through 4%”. 

Our well-equipped machine shops can fab- 
ricate both ferrous and non-ferrous alloys, 
solid and clad materials. In our 2300° F. 
annealing oven we can stress-relieve units 
measuring up to 80-0” in length, 15’-8” in 
diameter and weighing up to 125 tons. The 
very latest in quality control, inspection 
and testing techniques and equipment are 
in constant use throughout. 

Take advantage of BS&B’s conveniently 
located modern facilities and years of fab- 
ricating experience on your next project! 
Our representatives will be glad to discuss 
it with you in strictest confidence. Or 
write to... 





Contract Sales Division, Dept. 5-F8 
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RELIABLE FLUID MIXING in PROCESSING 


600 Gal 
STARTER 


Fermented 
Whey 





TANK 








vage ° 
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Albumin 
Sludge 


Eastern’s Mixers are designed to mect 
the needs of today’s chemical and in- 
dustrial processes. Many types are avail- 
able to satisfy all conditions of fluid 
consistencies and tank sizes. Selection 
may be made from a wide range of 
horsepower, speed, and construction 
materials. Motors with various voltage 
ratings and enclosures are also furnished. 


PORTABLE MIXERS 

Series H at 1725 R.P.M., Series S at 1125 
R.P.M., and Series G at 420 R.P.M. are 
available in motor ratings from 1/20 to 
5 H.P. Also available are special speeds, 
variable speeds, as well as air driven 
models. 


Series A, extra heavy duty for large 
tanks, are available in side entering units 
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only within a range of 5-30 HP. with 
standard speeds of 280, 420, and 1150 
R.P.M 


Series C, for average tank capacities, are 
available in sizes of % to 10 HLP. at 
these standard speeds: 1725 R.P.M. (up 
to 5 H.P.); 1140 R.P.M. (up to 10 H-P.); 
420 R.P.M. (up to 7% H.P.); 280 R.P.M 
(up to 5 H.P.). Available in both hori- 
zontal and vertical models. 


Eastern’s Top and Bottom Entering Tur- 
bine Mixers find particular application 
where liquid blending requires gentle, yet 
thorough agitation 


Models are available in sizes from “% to 
40 H.P. Standard speeds are 56, 68, 84, 
100, 125, 155 R.P.M. 


For 3 bulletins 
covering Eastern 
Mixers, request 
Catalog Series 28 


INDUSTRIES, INC. 
Mixer Division 
Regent St., 
Norwalk, Conn. 


For more data on advertised products, use Readers’ Service Cords, lost page 





Twin 
Vaporspheres 
earn their keep 


These twin 150,000-cu. ft. Horton 
Vaporspheres® have sufficient capacity 
to prevent essentially all standing storage 
losses caused by breathing from twelve 
interconnected cone roof storage tanks. 
They are located at Shell Oil Company’s 
Dominguez Refinery, California. 
Calculations indicate that about 70 

per cent of the previous total breathing 
and filling losses from the cone roof 

tank is retained in the system by the 
Vaporspheres. The remaining 30 per cent 
is recovered by a vapor recovery 
compressor. 


Vaporspheres can do the same for 
you. Storing vapor displaced from 
interconnected fixed-roof tanks under 
a hemispherical flexible membrane 
inside the sphere, they will earn their 
keep early. Write our nearest office 
for further information, 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston * Chicago © Cleveland © Detroit © Houston 
Los Angeles © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle © Tulsa © Washington 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
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CHAPMAN 


STEEL VALVES 


in any of the 


ricelalelolacm Vile) 2: 


to meet your steel 
valve needs 


When you specify Chapman Steel Valves 
you also specify valve steels designed for your specific services. Standard 
alloys match every normal oil industry requirement. Special alloys can be 
furnished for extraordinary service conditions. All metals are poured in 
Chapman’s own foundries under rigid laboratory supervision. 

Exceptionally close machining tolerances are another standard 
feature of Chapman Steel Valves. Under the most severe conditions, Chap- 
man Steel Valves seat tightly and positively, without jamming, chattering 
or wearing excessively. Operation remains smooth and dependable; main- 
tenance costs stay low. 

See Chapman first for gates, globes and checks in all pressure classes 

150, 300, 400, 600, 900 and 1500 pounds — and for temperatures from 
150°F to 1200°F. Valves are available with bolted or welded body and 
bonnet joints and with flanged or welding ends. API standards are 


equalled or exceeded in every range. Write for Catalog No. 20. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 


INDIAN ORCHARD, MASSACHUSETTS 
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You can't beat the combination of the RIGHT horsepower, the RIGHT 
shaft speed, thé RIGHT features all in one compact power unit that 
you can use RIGHT where you want it. It's the best way and the easiest 


way to select your power drives because you purchase one unit, handle 


one unit in your receiving, production, or maintenance departments 


. set one unit in place and you're ready to go. 

Master Motors, available in thousands and thousands of ratings 
(Ym to 400 HP) give you the widest selection of electric motor drives 
in the nation .. . permit you to use a power drive that will add greatly 
to the compactness, appearance, safety and economy of each of your 
applications. . | 

Use Master Motors to increase the salability of your motor-driven 
products’, . . improve the economy and productivity of your plant 


equipment. They're the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO 
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IS DESIGN IMPORTANT 
IN EXPANSION JOINTS ? 


an expansion joint is, to Zallea 

ers, a vital matter. Not design aimed 
at lowering our production costs. Not design 
that attempts to provide a single cure-all for 
every problem involving joints. Zallea design 
is aimed at producing the best expansion joint 
possible to fill a specific set of requirements 
—design that gives the user a superior product 
and the very best possible service. Actual 
tests have proved Zallea Expansion Joints 
outlast all other packless joints. Performance 
records like this prove superior design 


and construction. 


Zallea design engineers are always available to 
help solve expansion joint problems. The best 
help possible is as handy as your phone or 

mail box. And while you’re at it, request 
Bulletin 351—our condensed catalog of standard 


types. It’s free. And without obligation. 


pt 
ZALLEA BROTHERS, 890 LOCUST STREET, WILMINGTON 99, DELAWARE 


World’s Largest Manufacturers of Expansion Joints 
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This Kellogg Orthoflow fluid catalytic 
cracking unit at The Atlantic Refining Co.'s 
Point Breeze, Philadelphia, Pa., plant, is 
lined with refractory -insulating concrete 


. 


Concretes made with Lumnite* resist heat... 
resist corrosion...and insulate 


Special industrial concretes made 
with Lumnite calcium-aluminate ce 
ment solve many refinery problems. 
They provide the placing conven- 
ience and structural advantages of 
regular concrete plus three big extras 
resistance to high temperatures 
.. corrosion ...and they insulate, too. 
These special industrial concretes 
can be made to withstand tempera 
tures up to 2600°F. Their unique 
properties often permit you to speci- 
fy one concrete for many difficult 
jobs throughout the refinery. 
Easily made, by combining Lum- 
nite cement with suitable aggregates, 
these concretes can be placed quick- 


ly — by cement gun, plastering or 
pouring. Construction or repair work 
goes rapidly... reaches service 
strength in less than 24 hours. Pro- 
duction losses are cut to a minimum. 


For convenience, many use pre- 
pared castables (packaged mixes of 
Lumnite cement and aggregates se- 
lected for specific temperature and 
insulation needs — add only water). 
They’re made and distributed by 
refractory manufacturers. For more 
information write Lumnite Bureau, 
Universal Atlas Cement Company 
(United States Steel Corporation 
Subsidiary), 100 Park Avenue, New 
York 17, N. Y. 


USE SPECIAL INDUSTRIAL 
CONCRETES FOR 


1. REPRACTORY-INSULATING CONCRETE — in 
strippers, rerun chambers, reactors, regenerators, 
fractional distillation and thermal alkylation units. 


2. ABRASION-RESISTANT REFRACTORY CON- 
CRETE — Catalyst transfer and discharge lines, 
reforming chambers, gas coolers, reactor cyclones 
and transfer lines, regenerator cyclones and re- 
turner lines 


3. REFRACTORY CONCRETE —in bubble and 


flash towers, continvous-pressure stills 


‘, CORROSION-RESISTANT AND REFRACTORY- 
INSULATING CONCRETE linings in regenerator 


exhaust, lines, stacks, ducts 


5. CORROSION-RESISTANT CONCRETE — in lin- 
ings for sweetening and storage tanks, waste- 
disposal! systems, and trenches 


OFFICES: Albany, Birmingham, Boston Chicago, Dayton, Kansas City 


Minneapolis, New York, Philadelphia, Pittsburgh, St. Louis 


Waco 


*“LUMNITE" is the registered trade-mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 





LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 





UNITED STATES STEEL HOUR—Televised citernate weeks— See your newspaper for time and station 
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GOING PLACES ”ergraud 


with Cities Service... 


Cities Service transported more oil through more miles of 
pipeline in 1954 than ever before in Company history. Reason 
for this bustling underground activity—more Cities Service 
customers than ever before in Company history! 


cities @ SERVICE 


A Growth Compan 


Number I! of a series 
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@ We'd like a chance to help you with your refinery tubing problems 
~at no obligation to you. Over the past 60 years, National Tube’s re- 
finery specialists have come up against practically every existing 
refinery problem. From this long and varied experience we have de- 
veloped 25 different steel tube analyses . . . each designed to control 
specific refinery conditions such as exposure, oxidation, acids, corro- 
sion, pressure, and high and low temperatures. Every one of these 
analyses has been tested time and again in actual refinery service so 
that we know exactly what each one will do. Other chemical composi- 
tions are also available in tubular products, and a wide variety of high 
, temperature problems are presently under study. 

So be our guest. We'll lend an attentive ear to your 
refinery problems and do our utmost to find the tubing 
analysis that will do the best job for you at the lowest 
cost. Write to National Tube Division, United States Steel 
Corporation, 525 William Penn Place, Pittsburgh 30, Pa. 


National Tube Division, United States Steel Corporation, Pittsburgh, Pa. 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





*B NATIONAL SEAMLESS PIPE-AND TUBES Gi 
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TO KEEP YOU INFORMED 
OF NEW TURBINE 


DEVELOPMENTS... 


Here are a few of the many improved 
features which help make the new Dean Hill 
Vertical Turbines your best power-package buy: 


MORE POWER—An added steam nozzle for Models DH-10V (new in 
vertical line) and DH-20V increased power 100% over former one-nozzle 
counterparts. The DH-30V now has three steam nozzles and 50% more power. 
BETTER PERFORMANCE Two hand valve 5 inf rove regulation ol steam 

| rate at reduced load. Improved pa king box« s check steam pr ur leakage 
and permit higher back pressures. 

LONGER SERVICE Double-rou ball be aring has greatcr thrust Ca} city 

i Overlapping labyrinth slinger on lower bearing prevents moisture seepagy 
POSITIVE SAFETY—Improved emergency trip mechanism has cylindrical 


guide to maintain alignment of trip valve stem in all positions 


EUiLL PUMLP COMPANY 


d Turbine l 


crease the useful life and efficiency of the 

turbine without sacrificing the compactness 
and simplicity of design. Write now for our new Catalog No. § Als., Louisville 
which includes full details on both Vertical and Horizontal DH Washington, Ct 
Turbines 
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NIGHT View of Cities Service Refinery, Lake Charles, Ja. 


Worthington steam turbines keep refineries on stream 


Dependable prime movers are a must where breakdowns can run into 
thousands of dollars a day. That’s one reason Worthington steam tur- 
bines are the first choice for driving blowers and compressors throughout 
the petrochemical industry. 

But that’s only one reason for a Worthington steam turbine drive. Take 
our Type S multi-stage steam turbine. It also gives you: 

1. Close speed regulation — almost any constant speed or droop charac- 
teristic desired. A fact worth noting: Worthington is the only manufac- 
turer offering as standard equipment the Woodward direct-acting 
governor, Woodward Oil Relay governor, Constant or Variable Speed 
Oil Relay governor or a mechanical shaft governor to best suit your 
conditions of service and for maximum economy. 
2. Remote control. The Woodward Governor with pneumatic or hydrau- 
lic head allows remote control using air or other medium. 
3. Steam economy. Every Worthington multi-stage turbine is designed 
to fit your specific service with lowest steam consumption. 
4. Low upkeep. Sound design, accessibility of parts, perfect |ubrication, 
WORTHINGTON TYPE S MULTI-STAGE STEAM TURBINE assure continuous service with minimum maintenance. 
provides drive for generators, pumps, compressors Find out more about the Worthington steam turbines for your chem- 
where dependability, close speed regulation, and econ- ical or petrochemical applications. Write Worthington Corporation, 
omy are essential. Steam Turbine Division, Section T.5.4, Wellsville, N.Y. T5.4 


WORTHINGTON 


———o ey 
> 
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STEAM TURBINES 
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Not every shipment is as diversified as 
GOC 17656 but it illustrates the typical all- 
around service in stainless steel available 
from G. O. Carlson, Ine. 


There are plates, heads, rings, circles, flanges, 
bars and rounds—all stainless steel to chemi- 
cal industry standards—all made to match 
the specifications on the customer’s blue- 
print. It took special equipment to make up 
this order—equipment designed and built 
by Carlson engineers who work exclusively 
in stainless. 


This equipment in the hands of Carlson 
specialists lowers costs. You pay no freight on 


Delivery when promised ... dependability in every piece 
... and economically produced in stainless steel 
on Carlson Order No. 17656 


material you can’t use and you save man- 
hours in easier fit-up, because the material is 
ready for fabrication when you get it. 

When you order your stainless steel from 
G. O. Carlson, Ine. you can be sure of three 
things: (1) it is economically produced from 
the highest quality material; (2) it is cut to 
your specifications; (3) it is shipped on time. 
Write right now for complete information. 


THORNDALE, PENNSYLVANIA 
Plates + Plate Products + Forgings + Bars + Sheets (No. | Finish) 
District Bales Offices in Principal Cities 


For more data on advertised products, use Readers’ Service Cards, last page 
















POWELL VALVES... THE COMPLETE QUALITY LINE...RPOWELL VALVES 





FIG. 2342 —Flanged End Bolted Cap Swing 
Check Valve for 150 Pounds W.P. 


POWELL 
ORROSION 
RESISTANT 


FIG. 2495 —Double Disc Flanged End 
0.$.& Y. Gate Valve for 150 Pounds W.P. 
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FIG. 2475 —Stainless Stee! 0.S.& Y. 
Globe Valve for 150 Pounds W.P. 


FIG. 3003SS—High Pressure Service Alloy 
Steel Gate Valve for 300 Pounds W.S. P. 
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/ POWELL VALVES... THI COMPLETE QUALITY LINE...POWELL VALVES 
Powell can supply exactly the corrosion resistant valves you If no distributor is near you, we'll be pleased to tell you 
need... in a WIDE VARIETY of metal and alloys and all about our complete line, and help solve any flow control 
designs. You can be certain that every Powell Valve will problem you may have. Write... 

give you dependable flow control. 


Shown above are a few Powell Corrosion Resistant Valves. The Wm. Powell Company, 109" year 




















Investigate these .. . and the complete Powell line of quality Cincinnati 22, Ohio 
valves that have a proven record of long, dependable service. , 
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in CATALYTIC REFORMING too, 


Ingersoll-Rand gas-engine compressors 
offer important advantages 





At Pontiac Refining Corp., 
Corpus Christi, Texas, these 
three Ingersoll-Rand SVG 
gas-engine-driven compres 
sors recirculate 85.8% hydro 
gen gas for the U.O.P 
Platforming Unit built by 
Procon, Inc. NL cylinders 
with graphitic carbon wear 
ing and compression rings 
and double compartment dis 
tance pieces, provide full 
protection against oil con 
tamination of the reforming 
catalyst. Each unit rated 440 
hp, 450 psig intake, 610 psig 
discharge 


CClseeeenen for catalytic reforming service are subject to 
wide variations in speed and load—and the compressed hy- 
drogen gas must be kept entirely free from oil, to avoid 
contamination of the catalyst. 


Both of these conditions are met to excellent advantage by 

Ingersoll-Rand SVG compressors. The inherent stability of Ve 

the V-type four-cycle engine assures smooth, dependable -— 99/08 | 
wer a Ww ad t é at anywhe 

power sil the way from no load to full load, at enywhere At Great Southern Chemical Company, Corpus 

from half speed to full rated rpm. 


Christi, Texas, these three I-R 440-hp SVG units 
And I-R job-engineered compressor cylinders and valves are also serving a Procon installed U.O.P, Plat 


contribute to trouble-free operation of the compressor end. former, compressing 90% hydrogen from 190 to 
Type NL non-lubricated compressor cylinders, pioneered 370 psig Here, too, I-R won-lubricated cylinders 
and perfected by Ingersoll-Rand and double compartment and distance pieces are used to keep oi! out of the 
as stream. Capacity and pr ire are controlled t 
distance pieces, prevent any trace of oil from getting into S yee gh egy eae permet gesied 
th : pt variable engine speed plus hand-operated inlet 
eo gas Stream. unloaders 
Whatever the job, it will pay you to look into these basic 


advantages of the SVG compressor. Ask your I-R represent- I 


Ro 
ative for the complete story. Or write for Bulletin 3128-A. ngersoll Rand 


11 Broadway, New York 4, N. Y 


MATCHED 
er LINE OF ~~ 
POWER 


x UNITS 


JVG, 110-220 hp SVG, 330-600 hp KVG, 880-1320 hp KVS, 2000 hp 
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To Help 


Conserve 


Your 
Maintenance 


Dollars 


Sure, accurate boom control plus rubber- 
tired mobility — this combination of fea- 
tures, found at their best in Bucyrus-Erie 
Transit Cranes, can help you cut costs on 
refinery maintenance work. 


Hoist and swing speeds are synchronized 
to give a high-speed cycle. A fully in- 
dependent boom hoist, providing power 
control of raising and lowering, permits 
extreme accuracy in load handling. Extra 
boom sections can easily be added or re- 
moved to fit boom length to the individual 
job. Open-throat boom design permits 
easy rigging for multi-part lines. 


The carrier mounting provides an all- 
welded base with maximum strength per 
| pound of weight. Tandem rear axles are 
mounted on an equalizer beam to assure 
if AANA ., 

W/1117/ AWWW ) full traction over rough ground .. . have 
ann dual worm drive providing smooth appli- 
—ae cation of power. Ten speeds forward and 
two reverse give a choice of speed-power 
combinations to fit a wide range of travel 

conditions. 


There are a host of additional features 
that contribute to the outstanding per- 
= formance of these fast-working, fast- 


moving cranes. See your nearby Bucyrus- 
South Milwaukee, Wisconsin Erie distributor for full details, 72654 
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*QUESTION-MARK FITTINGS 


Who is manufacturer ? 

How about his reputation 7” 

What is his experience ? 

Does he give service? 

Does he offer complete line ? 

Is stock available nearby ? 

Do fittings meet U.S. standards ? 
Are dimensions accurate ? 

Is circularity true? 

Equal to strength of pipe? 


Are fittings permanently marked 
with manufacturer's trademark 
and material designation ? 


YOU RUN THESE RISKS 
WITH THESE UNKNOWN PRODUCTS: 


Failure in service...work stoppage. ..waste 
Impaired efficiency due to improper design 
Non-uniformity. .. wastes manhours 

Poor availability... costly in emergencies 
Short-line supply... handicaps selection 

Lack of service or responsibility 

Lack of engineering help on piping problems 


Lack of cost-cutting advancements 























Remember he trade-marks “tt” 


and “TUBE-TURN 
only to products of TUBA TURNS. 


How to safeguard your piping 


and get WOE FOr You WLOKEeY 


When you buy TUBE-TURN* Welding Fittings and Flanges, you get these known values: 


TOP QUALITY AND SAFETY 
ENGINEERING SERVICE 
PROMPT DELIVERY 


They are made in U.S.A. and are identi- 
fied by the trade marks shown above. 


They meet ALL American Standard and 
Safety Code requirements. 


They are ougmneene to give maximum 
strength and performance and in many 


RESPONSIBILITY 
WIDE SELECTION 


PRECISE UNIFORMITY 
LOWEST-COST PERFORMANCE 


DESIGN ADVANCEMENTS 


cases exceed requirements by generous 
margins. 


To get more for your money in welding 
fittings and flanges, specify the leading 
brand and buy from your trusted Tube 
Turns’ Distributor. 


The Leading Manufacturer of Welding Fittings and Flanges 


TUBE TURNS 


KENTUCKY 


A Division of National Cylinder Gas Company 


DISTRICT OFFICES: New York + Philadelphia © Pittsburgh + Clevelend + Detroit + Chicege + Kensas City + Denver 


Los Angeles « Sen Frencisce © Seattle + Atiente « Tulsa « Houston « Dalles + Midiend, Texes 


LOUISVILLE 1, 


Tube Turns’ nearby 
complete stock SAVES 
YOUR PURCHASING TIME 


Tube Turns’ pioneering 
research GIVES YOU 


ADVANCED PRODUCTS 


Tube Turns’ engineering 
help GIVES YOU COSsT- 
CUTTING IDEAS 


*“TUBE-TURN” and “tt” 


Reg. U.S. Pat. Of. 





liquid separator filter 


Removes the 


il eel ae £75 Ry 


OPERATIONAL DIAGRAM 


GEMS 


Here is the sure way to obtain clean, water- 
free petroleum products — the FRAM Liquid 


Separator/Filter is designed for use in refin- UJ A A n t R 
ery process streams and petroleum marketing 
installations to remove entrained water and lf UW | c 
solids (down to 5 microns) from gasoline, 
jet fuel, diesel fuel, kerosene, burning oils >» 
Capacity is from 5 to 1000 GPM. Built to OMPA ny 
API-ASME Code. Send for Bulletin. 
BOX 3096 © TULSA. OKLAHOMA 


,TtrIigstenrw @F RAM CORPORATION 
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MOTORISTS 
KNOW 
NOTHING 
ABOUT 


THESE 
ADDITIVES 
BUT 

THEY’D 

MISS "EM 

IF GASOLINE 


DIDN'T HAVE 


THEM 


Tenamen 


EASTMAN GASOLINE ADDITIVES 


Behind the performance of gasoline, the protection of the gum-inhibit- 
ing Tenamenes. Behind the Tenamenes, the interested technical 
service of Eastman—men and company—ready at short notice to solve 
refinery inhibitor problems on the spot. 


Eastman Chemical Products, Inc., Kingsport, Tennessee; New York — 
260 Madison Ave.; Framingham, Mass.—65 Concord St; Cincinnati— Carew Tower; Cleveland 
Terminal Tower Bidg.; Chicago—360 N. Michigan Ave.; St. Lovis—Continental Bidg.; 
Houston— 412 Main St, West Coast: Wilson Meyer Co., Son Francisco—333 Montgomery 
St.; Los Angeles—4800 District Bivd.; Portland—520 S. W. Sixth Ave.; Salt Lake City— 
73 S. Main St.; Seattle—821 Second Ave. 


For more data on advertised products, use Readers’ Service Cards, last page. 


For more information on Tenamene 
additives and the service that backs 
up their proper use, contact our local 
representative or write to Eastman 
Chemical Products, Inc., Kingsport, 
Tennessee—a subsidiary of Eastman 


Kodak Company. 
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WHEN BUILDING FACILITIES TO 
MANUFACTURE PETROCHEMICALS... 
USE 


ORBIT 
VALVES 








Orbit Forged Steel ASA Class valves 
are compact in design, streamlined, 
and built for continuous heavy duty 
service. Available in both Carbon 
and Stainless trim: Full Round 
Opening in sizes 1” to 4” Flanged 
and Screw End. Venturi Opening; 
Flanged only, sizes 2” to 6”. 


See 22nd Edition of Refinery Catalog or write for Catalog 55-B. 


ORBIT VALVE COMPANY 


P. O. BOX 699 (For over 40 years) TULSA, OKLAHOMA 
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WHEN IT’S LIQUID LEVEL CONTROL 


Gish 


La 


me. Wie 








Dd 
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MO Boe 














LEVEL-TROL 
... the Accepted Standard 


for a liquid level controller that is high in 


sensitivity and accuracy, versatile in handling 
all kinds. of liquids, ruggedly built, easy to 


operate and simple to maintain. 


Write for Bulletin F-3 


cISHER FISHER GOVERNOR COMPANY ~ Marshalltown, lowa 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE 
AND LIQUID LEVEL CONTROL 
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... then turn on the rain! 


Agriculture, Industry and Municipalities—north, east, 


south and west—are rapidly taking the worry out of 
weather! Farmers and ranchers, as well as civi 
engineers and plant operators, are discovering in ever 
increasing numbers that a controlled, reliable source 


of water is sound economy. 


But a word of warning. Investigate thoroughly. Be 


sure .. . doubly sure .... that the system you install 


LAYNE & BOWLER, INC. 


General Offices, Memphis 8, Tennessee 


is properly designed for specific needs and definite 


purposes, for both the present and the future 


Layne knows most about water supply systems... . 
for Layne knows most about water. And Layne ex- 
perience on every phase of water or water develop- 


ment is at your command free for the asking 


You are wise when, before you decide on any system, 


you “ask the man from Layne.’ 


Layne Associate 
Companies 


Throughout the World 








herel- howB&W SEAMLESS 
[ALLOY] WELDING FITTINGS 
KEEP PIPELINES PERMANENTLY 
LEAKPROOF AND 
MAINTENANCE-FREE! 





In welded construction, using welding fittings, 
the strength of the weld approaches that of the 
pipe itself, making such piping safe and 
dependable. 


Maintenance problems of a flanged assembly, 
such as caulking, gasket replacement, bolt 
tightening, etc. are non-existent, Thousands of 
dollars can be saved on maintenance alone 
during the normal service life of a welded pip- 
ing layout. 





DESIGN FOR PERMANENCE WITH B&W 
SEAMLESS WELDING FITTINGS 


Comparison proves the practicality of using B&W 
Seamless Welding Fittings in a piping system 


Uniformly machined bevel ends, and 
true dimensional accuracy of D&W 
Welding Fittings assure quick and 
positive fit-up to pipe. Note the 
smooth Aa B. inner wall of the 
welded joint. There are no pockets or 
crevises to interrupt smooth flow and 
cause an eventual failure. Combined 
with the strength of a sound weld, 
this permits a piping system to be 
permanently leakproof and mainten- 
ance free 


B&aW SEAMLESS WELDING FITTINGS 
GRADES: 

Carbon, Alloy and Stainless Steels. 
TYPES: 

Elbows, Tees, Caps, Saddles, Laterals, 

Nipples, Returns, Flanges, Stub Ends, 

Reducers, Crosses, Bull Plugs. 
SIZES: 

Complete range of sizes and schedules. 


IT PAYS TO LOOK AT THE ADVANTAGES OF 
USING B&W SEAMLESS WELDING FITTINGS 


Welded Construction Assures Welded Construction Takes Less 
Minimum Pressure Loss — True Space — Piping can be nested in 


cireularity and radii, and smooth 
' corners, or fitted against ceilings, 
inner walls reduce friction and ee ling 


turbulence walls or equipment 


ial: 
NATURAL 


SOURCE 

Whole Sections Can Bo Shop- Welded Construction is Simple te 

Fabricated — Ease of fabrication Install — Dimensional accuracy of ALLO 
FOR ALLOY 

permits entire sections to be angles, radii, and bevels, assures 

shop- fabricated and installed in 


quick and eas ini 
a few minutes. : oo 


FITTINGS 


Welded Construction is Perma- ice ae eae! te peor 

nent—Maintenance costs are kept “Wesht— Strength combined with 

at a minimum because piping is lightness in weight permits easy 

permanently leakproot handling THE BABCOCK & WILCOX COMPANY 
Tubular Products Division * Fittings Department FA.5912 
3639 W. BURNHAM ST. * MILWAUKEE 46, WIS. 


District Sales Offices: BEAVER FALLS, PA. * BOSTON 16, MASS. * CHICAGO 3, ILL. * CINCINNATI 6, OHIO © CLEVELAND 14, OHIO + DETROIT 26, MICH. « HOUSTON 19, TEX. 
LOS ANGELES 17, CAL. © MILWAUKEE 46, WIS. * NEW YORK 16, N. Y. * PHILADELPHIA 2, PA. « ST. LOUIS 8, MO. « SAN FRANCISCO 3, CAL. « SYRACUSE 2,N. Y. © TULSA3, OKLA. 
76 For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—Vol. 34, No. 8 


, 








Kansas Paint & Color Co.’s 
Silicone Aluminum Paint 


lasts 3 years on these 
400°-600° mufflers 





Typical compressor plant installation of the Transcontinental Gas Pipe Line Corporation, 
Houston, Texas. Silicone aluminum paint is standard protection for all mufflers and other 
“hot” surfaces at this plant. 


Aluminum Paint on this installation by The Kansas Paint & Color Company, Wichita 
2, Kansas. 


These mufflers operate at a temperature range of 400°-600°F. It was 
not easy to keep paint on them. But silicone aluminum paint has 
an effective life of 18 to 36 months—up to three years of protection 
on surfaces which ordinarily wouldn’t hold paint more than a few 
days. That’s real protection. 

Special-formula, high heat aluminum paints have been developed 
jointly by ALcoa and leading manufacturers for use in “hot” in- 
dustrial applications such as this. Paints made to these formulas 
last longer, cover better, stand up better under high temperatures, 
corrosive smoke and fumes. 

ALCOA does not make paint, but ALCOA Aluminum Pigments are 
used in more aluminum paints than any other brand. Special formulas 
have been developed by your paint manufacturer to solve individual 
problems. Paints made to these formulas actually cost you less, last 
longer, give utmost protection against heat, cold, sun, rain, smoke 
and fumes. Write us today for FREE BOOKLETS, Painting With 
Aluminum and Aluminum Asphalt Roof Coatings Make Time Stand Still. 








PIGMENTED WITH 


Se 


ALUMINUM |! 


ALUMINUM GCOMPANY OF AMERICA 


Aluminum Company of America, Paint Service Bureou 


1793-H Alcoa Building, Pittsburgh 19, Pennsylvania 


Please send me your FREE booklets: 
(_] Pointing With Aluminum 
[_] Aluminum Asphalt Roof Coatings Make Time Stand Still 


Name 
Company 
Address 


City lone 
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THE BEST NAME YOU CAN GET 
on the engineering of your new plant 


@ Compared to the cost of material and construction, the engineering 
of your new plant represents a small percentage of your investment. Yet 
the erected value of your plant depends largely on the quality, accuracy 
and thoroughness of the engineering. 


Here at McKee we know from sound, practical experience—a full half- 
century of it—that meticulous care in engineering pays off in reducing 
construction man-hours and in making most advantageous use of mate- 
rials. But, most of all, McKee engineering assures you correct plant 
design and efficient layout—in short, a plant designed and built to earn 
a profit. When you want the best name you can get on your plant engi- 
neering, call in McKee: 


s . 


Services Arthur G. McKee & Company + Engineers and Contractors 


Headquarters: McKee Building « 2300 Chester Avenue e¢ Cleveland |, Ohio 
Offices: New York, N.Y. @ Union, New Jersey ©¢ Washington, D. C, 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 




















The Mail Box ... 


Good NGAA Review 
To the Editor: 


You did an excellent job in your 





May issue of reporting on papers pre- 
sented at the NGAA meeting. Your 
articles gave a good review on those 
I heard as well as complete coverage 
on the ones I missed. PETROLEUM 
REFINER makes these articles avail- 
able to engineers while the subjects are 
of current interest. The articles, 
“What We'll Be Making in 10 Years” 
and “Design for Low Maintenance” 
were also well done. Your presentation 
must have been attractive because I 
found time to read them carefully. 

Brunner C. Barnes, 

Natural Gas Department 
Magnolia Petroleum Company, 
Dallas 


Coverage of Best 
To the Editor: 

I feel that the May issue of Perro- 
LEUM REFINER was of value to 
all of us. Devoting the issue to cover- 
ing some of the papers presented at 
the API meeting allowed additional 
study on the merits of each. Articles 
such as the description of the new 
Gulf process HDS were interesting 
and enlightening. In general I thought 
the magazine gave a good coverage 
to the best papers presented 

R, C. Adams, 

Refining Division 
Magnolia Petroleum Company, 
sjeaumont, ‘Texas 


Accurate Analysis 
lo the Editor: 

You did a grand job on the Motor 
Fuel Symposium which appeared in 
the April issue of Prerroteum RE- 


F I N ER ; . mm eee re Orr ! me ee eee 


ciao / 

In my opinion you very accurately ¥) — “} 
analyzed _ most significant trends ] in + (=) eon 
The companion papers on the historic Side Entering Mixers 
changes in motor fuel and the trends Give outstanding performance in 
in automotive engine design were very blending, sweetening and ethylizing 
appropriate 

Dan M. Krausse, 
Manager of Manufacturing 
Cosden Petroleum Corporation, 


sig Spring, Texas 


of gasoline, blending of oils, etc 


Good Summary 
lo the Editor: 


I enjoyed reading your article on 


trends in the motor gasoline business 
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Less than two years ago it was a time-consuming 
and expensive job to insulate plant piping. Not so 
today, thanks to a new concept in pipe insulation — 
G-B Snap*On, the new one-piece molded pipe in- 
sulation of fine glass fibers. 

Snap*On goes on piping for quicker and easier 
than any other pipe covering, with less down-time 
or interruption of plant processes. It comes in 6’ sec- 
tions that can be snapped over piping in a matter 
of seconds. It's exceptionally light in weight, easy 
to apply even in tight spots. No time is wasted in 


GUSTIN BNCON Anghetrny Cer 


clean-up, since Snap*On is clean and dustfree, won't 
crumble when dry or get muddy when wet. 

All this adds up to quicker, easier application 
than you've ever experienced. So don’t fail to try 
Snap*On the very next time you need insulation 
from chilled or heated piping where temperatures 
do not exceed 350°. You'll find there’s absolutely 
nothing like it for economical application, thermal 
efficiency and permanence. 


FOR SAMPLE AND NEW BROCHURE, 


write today or call the G-B Distributor in any of 57 
cities. You'll find him listed in the Yellow Pages under 
“Gustin-Bacon Insulations.” 


BACON 


Thermal and enovetioa! giass fiber insulations © Pipe Couplings and fittings © Railroad gaskets and supplies 
242 W. 10TH SY., KANSAS CITY, MO. 


For more date on advertised products, use Readers’ Service Cards, last page. 
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The Mail Box ... 


and I think you did a nice job of sum- 
ming up the situation. And your com- 
ments on 100-octane gasoline were 
quite appropriate. I think it is just a 
matter of time until a number of com- 
panies will be producing 100-octane 
gasoline. 

Glenn Wilson, 

Technical Service Department 






Humble Oil & Refining Company, 
Baytown, Texas 


For Tech and Non-Tech 


To the Editor: 

I have read the articles composing 
your Motor Fuel Symposium with 
considearable interest and passed them 
on to a number of our people who are 
concerned with gasoline specifications 
and trends. The consensus was that 
these articles were timely and should 
be of considerable interest to both 
management people and those down 
the line, It was also noted that the ar- 
ticles were not so technical but that 
management people could understand 
them readily and at the same time 
presented sufficient data to be of real 
value to the technical man, Congrat- 
ulation on a job well done, 

Fred L. Hartley, 

General Manager, 

Research Department 
Union Oil Company of California, 
Brea, Calif, 


Fired Tubular Heaters 
To The Editor: 

I find your magazine very interest- 
ing and informative and especially 
helpful in my work as a process engi- 
neer at Phillips Refinery here. In fact, 
I have found no other publication 
that is so applicable to my work. 

I have wondered recently if you have 
published or contemplate publishing 
any articles on the best methods 
of calculating duties and improving 
the efficiencies of refinery furnaces. | 
have been working on such a problem 
recently and began wondering if any 
new methods have been published. 

N, C, Carter 
Phillips Petroleum Co. 
Sweeny, Texas 
Editor’s Note: In addition to the 
many articles we have published on 
the above subject we are planning a 
symposium on Fired Tubular Heaters 
for our November issue. 
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Verli-Line 
PUMPS 


were first 





Virtually every major tur- 
bine pump improvement 
has been pioneered by 
the makers of Verti-Line 
Pumps. For instance: 


first to produce a vertical 
pump for small diameter casing. 
first to place the line shaft 
inside of the discharge pipe 
enclosed in a protective tube. 
first to introduce line shaft 
lubrication from surface of 
ground. 

first to introduce a full- 
floating ball thrust bearing head. 
first to design high efficiency 
enclosed impellers 

first to introduce factory prac- 
tices to insure proper shaft 
alignment. 


first to introduce and pioneer 
the hollow-shaft motor head. 



















































































































first to adopt the streamlined, 
weatherproof, built-in motor. 


first to employ highly techni- 
cal methods for statically and 
dynamically balancing rotating 
parts. 

LAYNE & BOWLER will con- 


tinve to be FIRST in presen- 
tation of improvements. 
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More than 100,000 satisfied vertical pump 
users agree there's no pump like Verti-Line 
for low ps cost, economical operation, and 

e maintenance, Whatever your verti 
cal pump needs may be, it will pay you to 


negligib 
investigate Verti-Line before you buy. 
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ne LAYNE & BOWLER PUMP COMPANY 
| ‘| general offices and main plant 

‘ili 2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA 

For more data on advertised products, use Readers’ Service Cards, last page %] 


Send for your free copy of 
; our new booklet “Pumps For 
rr Sale.” Ask for Bulletin 1-85. 


Verti-Line Pumps are the exclusive products of 
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Write for the 


describes the 


Klinger Master Catalog, which 


complete range of Klinger products. 
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Youmos Today 


“ KLINGERIT,” original compressed asbes- 
tos sheet packing, was first manufactured 
over seventy years ago and is used to-day 
in ships and industry and power plants all 


over the world. It resists the action of 
steam, hot and cold water, hot and cold 
oils, petrol, benzine, the by-products of the 
coal industry, most acids, and chemicals in 
general. It withstands the highest pressures 
and temperatures, and will not burn, dis- 
integrate or squeeze out. It is available in 
thicknesses from .008” to }” and in sheet 
sizes up to 240” x 96”. It can also be sup- 
plied in the form of ready-cut gaskets, and 
with graphited or non-graphited surfaces. 


stands up to every test! 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, 


Cables: Klingerit 
Manufacturing Licensees for Canada 


JOSEPH ROBB & COMPANY, LIMITED 


5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 
Telephone’ WILBANK 3/8! Cable: ROBCO 


SYONEY HAMILTON 
WINNIPEG QUEBEC CITY 


Brenches at HALIFAX OTTAWA 


EDMONTON 


TORONTO 
VANCOUVER 


Agents throughout the world 


SIDCUP, KENT, ENGLAND 


Telephone : Foots Cray 3022 
Manufacturing Licensees for U.S.A 
THE KLINGER CORPORATION OF AMERICA 


9, RIVER STREET, HOBOKEN, NEW JERSEY, U.S.A. 
Telephone: HOBOKEN 2-7915 Cable: KLINGDALE 


Distributors and Agents in principal cities 


8 ? 


For more data on advertised products, use Readers’ Service Cards last page 
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A Quick Look at the Industry THI S M O NTH 


Petroleum REFINER 


August, 1955 Rising natural gas prices are being weighed by refiners as argument for heavy 
residuals as furnace fuels. Another factor is progress being made through use of 
fuel additives in controlling resulting residue and preventing vanadium attack on 

furnace tubes. Thus, present relative fuel prices are exposing U. S. refiners to 

problem long confronting processors abroad. 
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Monsanto Chemical-Lion Oil merger, now in making, is example of vertical 
integration at its attractive best. Aside from numerous other advantages common 
to many mergers, two factors seem paramount in oil-chemical marriages: 


1. Chemical companies often are already active in petrochemicals and have well- 
established marketing organizations; but 

2. Much of basic raw materials for petrochemicals output is controlled by oil 
companies. 

-e- 





Union Carbide & Carbon reduces output of vinyl chloride resins. When you 
see items like that, look abroad for major cause. Strength of European chemical 
industry is becoming more painfully apparent every day to U. S. competitors 
European growth since 1951 averaged double of that in U, S.—15 percent vs. 7.5, 


Though European labor is cheaper, actual labor shortage is developing in some 
{ areas. European economy in general parallels chemical growth, i.¢., business men 
i are no longer haunted by fear of major fluctuations in U. 5. economy 

a@u 
i 


Price tags on first 1956 autos to hit showrooms in September will probably give 
quick lesson in how wage-and-price spiral works, Steel workers received 15-cent 
pay hike and steel prices promptly leaped $7 per ton. Some steel bought at this 
price will go into making new autos, already under cost pressure from 20-to-21-cent 
wage increase. 


Result: Auto and steel workers will pay up to $150 more for their new autos along 
with rest of us. 



























First application of gas turbine on highways may be in trucks rather than pas 
senger cars. Either way, it won’t happen soon. Truck/turbine must first measure up to 
present standards of best equipment—100,000 to 200,000 miles between overhauls 
and maximum yearly downtime of ten days. 





Bad news for natural gasoline men pushing for more volatility in gasoline: 
Vapor lock tolerance of cars with air conditioning is significantly reduced, In one 
test, heat removed from within body was dumped under hood. Resulting increase 
in fuel system temperatures reduced RVP tolerance from 8.1 to 5.5 








Only one grade of gasoline on market by 1960? This is prediction of one refin 
ery man who also pegs this grade at 100 octane number. Flaw here is that ther 
will still be many five-year-old cars capable of using lower grade 


Arizona’s hopes for refinery within its borders may have been dashed during 
Armed Service subcommittee’s hearing on proposed government-backed West Texas 
California crude line. Refinery’s fate hinges on whether subcommittee finds that line 
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News You 
Need to Know 


A Quick Look at the Industry (continued) 
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in Pacific, Industry leaders declared that California’s resources would be sufficient, 
but weightiest argument was surprise announcement by President T. S. Petersen 
of Standard Oil Company of California that Pasotex, a subsidiary, will construct 20- 
inch line between Wink and El Paso, Texas. 


Significance of this is ease with which such a line could be tied into Southern Pacific 
products carrier now under construction between Los Angeles and El Paso, via 
Phoenix, Petersen added that, if necessary, another 20-inch El] Paso-Los Angeles 
line could be laid in 90 days. 


CIO oil workers are mustering forces for membership drive that may be di- 
rected first at biggest, toughest target—independent union strongholds. Units of 
Jersey Standard and Du Pont are reported to be high on list, indicating strategy 
of attempting to knock out strong salients early in campaign with expectancy that 
weaker ones will then collapse quickly. 


Major difference between this drive and those in past is that it will be backed by 
cash and crack organizers from Walter Reuther’s parent CIO. 


Water transportation of chemicals from Gulf Coast plants to Eastern markets 
received another boost with initial tanker shipment last month. Four companies 
are sharing capacity of converted vessel, which is carrying such chemicals as metha- 
nol, styrene, formaldehyde, acetic acid, molten sulfur, and caustic soda. 


Look for chemical fertilizer and related industrial plants to spring up along 
route of Pacific Northwest Pipeline Corporation line, all utilizing natural gas as 
basic raw material. This will follow trend toward moving production plant away 
from source of raw material supply and closer to market. 


One of Washington state’s first entries to petrochemicals field will be 200 ton per 
day ammonia plant to be built by Phillips Pacific Chemical Company, jointly owned 
by Phillips Petroleum Company and Pacific Northwest. Completion is scheduled 
for late 1956. 


Aluminum cans for oil are being considered by Esso Standard Oil Company. 
By developingyway to crush and send used aluminum containers back for melting 
down, cost could be brought below that of steel cans used currently. Added factor 
is that aluminum containers are six pounds lighter per case of oil than steel. 


Continuation of bull market for remainder of year would be partly due to oils, 
many financial] analysts are saying. In early months oils lagged behind industrials, 
with.production companies farther back than integrated firms, But now public is 
showing renewed interest in oils, partly because sluggishness early in year makes 
them more attractive buys from standpoint of price-earnings ratio. 


One result of this trend would be to fatten bank accounts of thousands of industry 
employes holding stock in their companies, whether through individual purchase or 
formal programs like that at Sun Oil Company. Sun last month passed out to 81,000 
employes about 145,000 shares of common stock, Stock was worth $11 million at 
time of distribution, but cost employes only $3.4 million since they started paying 
for it five years ago. In addition, participants have received $357,000 in dividends. 
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Have Fun... 


Vacation time! 

And where do vacations come from? They come from brick! Yes, refractory 
brick. 

The brick that lines the furnaces of industry . . . contains their heat . 
produces the steel for that hook on the end of your line and the glass rod that 
holds it. Your waders, too 


Behind everything that’s made lies refractory brick. 

Making it calls for a multitude of skills and resources . mines, minerals, 
science, laboratory controls, research .. . and a vast system of distribution. 
These are what General Refractories contribute to your happiness, your 
welfare, your daily life. Everywhere. Swiftly. Dependably. Economically. 


GENERAL REFRACTORIES CO. PHILADELPHIA 2 


LITECAST-50—A hydraulic estting & ht weight castable 


having a density of approximately 50 Ibs. per cu. fi 
Available in regular mix and pneumatic gun mix 
HIGH-STRENGTH BRIK-CAST—A hydraulic setting clay 
base castable having exceptionally high strength. Available 
in regular, pneumatic gun mix and trowel mix 

GREFCO CASTABLES are manufactured 

at 4 strategically located plants in 

Pennsylvania, Missouri, Texas, and California 








SUIMOLIWHIIG WddNdd 











You can now stabilize 
military jet fuels with DMD 


A new military specification MIL- 
F-5624C approves the use of 
metal deactivators in military 
aviation jet fuels. 
You can now use DuPont Metal De- 
activator to protect your military jet 
fuels against the harmful effects of 
active copper and other metallic com- 
pounds which have a detrimental ef- 
fect on jet fuel stability. 

The use of DMD is especially im- 


portant for stockpiling and overseas 
operations where the storage periods 
and distribution lines are unusually 
long. 

For greater flexibility 
Another important advantage of us- 
ing Metal Deactivator is the greater 
blending flexibility it provides. In this 
way, it increases the variety of blend- 
ing stocks that can be used for military 
jet fuels. 


E. |. DUPONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division * Wilmington 98, Delaware 


For more data on advertised products, use Readers’ Service Cards, last page. 


Write for booklet ¢ All of the properties, 
uses and methods of addition of DMD are 
discussed in this booklet. If you do not 
already have a copy, ask any of our repre- 
sentatives or regional offices to send you one. 


A maximum of two pounds of Metal 
Deactivator per 1,000 barrels of jet 
fuel is permitted by the new govern- 
ment specification. 

Other uses 
DuPont Metal Deactivator was de- 
veloped to prevent copper from ac- 
celerating harmful gum formation in 
gasolines. It also has valuable appli- 
cations in kerosines, diesel and fur- 
nace fuels, and turbine oils. 


966 Ws Pat OF6 
Better Things for Better Living 
+ + « through Chemistry 


Petroleum Chemicals 


NEW YORK 
Regional \ HICAGO, II 
TULSA, OKLA 


Offices: } HOUSTON 


IN CANADA 
OTHER COUNTRIES: Petre 


leum Chem 


TEXAS 
LC ANGELES, ¢ 


y of Conada Limited—Petroleym Chem 
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The Real Danger in Soviet Exports 


CONFUSION REIGNS throughout the petroleum 
industry over the question of Soviet Bloc oil exports 
While that is understandable due to the scarcity of 
authoritative statistics, consideration of these exports 
is nonetheless of major importance to the Western 
powers and their petroleum industries which have to 
meet the satellite bloc exports in the competitive world 
oil markets. 

Low prices and good quality of some of the Soviet 
Bloc oil led to severe competition last year, resulting 
in the loss of market position and decline in profits 
for some affiliates of the large international oil com- 
panies. And more trouble lies ahead 

Soviet Bloc exports, which rose from 4.7 million 
barrels in 1952, or 12,800 barrels daily, to approxi- 
mately 36 million barrels, or about 98,500 barrels a 
day, in 1954, are expected to climb to 44 million 
barrels, almost 121,000 barrels daily, this year 

This anticipated continuing rise is based on agree- 
ments so far concluded and deliveries completed dur- 
ing the first quarter of 1955. Fulfilled, these pacts 
would account for a 24 percent increase for the year 
as compared to 1953, 


New markets. For the first time, the Soviet Bloc is 
exporting petroleum to Algeria and Yugoslavia. Sharp 
increases have been reflected in exports to Egypt, 
Israel and Greece, Remembering the strategic im- 
portance of the Middle East, whose reserves are esti- 
mated at more than 93 billion barrels, it may portend 
an effort by the Soviet Bloc to establish a firm foot- 
hold in the region. 

Finland, the largest single buyer of Iron Curtain 
oil products, and Iceland are receiving all their major 
product supplies from the Soviet Bloc. While Western 
oi] companies in Finland have taken a concerted stand 
against assisting in distribution of Rumanian oil sup- 
plies through their own installations, they did agree 
to distribute their quota of the Soviet imports. Also, a 
sharp rise in Iron Curtain oil exports to Italy and 
Japan is foreseen. 

Being weighed currently is whether the Soviet Bloc 
intends to increase its oi] exports and, if so, whether 
it can be done. 

First, evidence that civilian consumption is held 
to a bare minimum in all Iron Curtain countries as 
crude production rises strongly suggests that the East- 
ern intention is to boost exports. Extent of the limit 
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on domestic consumption in the Soviet Bloc countries 
is indicated in the table 


Consumption Per Person (in gallons) 


Country Annually Monthly 
United States 742 62 
Western Europe 110 q 
USSR, Satellites, China 23 1.9 


Paralleling this indication is the recent establish- 
ment by the Soviet Oil Export Combine of depots in 
many countries-—including Belgium, Egypt, France, 
Japan, Sweden-~which are acquiring tankage through 
purchase or construction 

In 1954 Soviet export business was hampered seri- 
ously by lack of storage facilities. This latest move to 
correct that situation signifies a more active export 
trade in 1955 and the years to come 

Second, it appears that the Soviet Bloc, through 
limits put on domestic consumption, may well be able 
to furnish growing amounts of crude and products 
for export. Last year, Russia and its satellites produced 
514,989,000 barrels of oil from reserves estimated at 
10,843,000,000 barrels, 


Danger factor. However, the threat to the Western 
world does not now lie in the volume exported by the 
Soviet Bloc. Even should these exports reach 200,000 
barrels per day, they would represent but 1.4 percent 
of total world consumption, excluding the Iron Curtain 
countries, and could be absorbed by the free world 
without too much of a shock. 

The danger lies in the disunity of the free world, 
which allows the Soviet Bloc to use these exports as 
instruments of its foreign political and economic 
policy, Through exports of oil, the communists can 
penetrate Western markets and cause havoc with their 
price-cutting tactics. In some Western countries, the 
Soviets have only to talk about trade in order to 
pierce the political solidarity of the free world, Result 
of this disunity is that the Russians gain a position 
from which they can exploit any economic weakness 
in the West and propagandize the advantages of 
trading with the Russian orbit 

There are many inherent weaknesses in the Soviet 
economy which will slow its progress toward mount 
ing oil and oil products exports. Most of them may be 
traced to the fact that the Soviet Bloc’s economy, as 


its politica] system, is predicated on force, One must 


fulfill “norms” or stand accused of sabotage. Under 





MIXER SHUTOFF closes like a 
valve to keep liquid in the tank 
while seal is being changed. No 
need to drain the tank. One man 
can replace seal in a few minutes. 


COST-CUTTER. D-X Sunray Oil Co. operates 10 of these LIGHTNIN 
Mixers with rotary mechanical seals, at refinery in Duncan, Okla. 
This unit, one of a pair installed on 80,000-bbI. tank, blends TEL 
uniformly into gasoline in about 2 hours. Then the resulting high- 
octane blend is discharged to o products pipe line. Mixer is shown N4 
with type “P” motor mounting. 
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CARTRIDGE SEAL slides off 

: shaft. New seal cartridge goes 
in its place. Taper on shoft in- 
sures correct alignment when 
recoupling. 


No stuffing box to repack! 


How D-X Sunray Oil Co. slashes mixer upkeep with new, easy-to-replace LIGHTNIN Mechanical Seals 


new tanks. 


D-X Sunray Oil's maintenance men 
hardly ever touch this LIGHTNIN Side 
Entering Mixer. 

It never needs repacking. There's 
no stuffing box to fiddle with. And 
there's no leakage. 

In place of a stuffing box, this 
LIGHTNIN has a quickly-removable 
cartridge-type rotary seal, This new 
LIGHTNIN Seal positively stops prod- 
uct leakage. It runs for years without 
attention. 

But if the seal ever needs to be re- 
placed, one man can replace it in a 
few minutes. And he does it without 
draining the tank, without demount- 
ing or dismantling the mixer. 

Does it work? Judge for yourself: 
after trying out two of these LIGHT- 
NINS at its refinery in Duncan, Okla., 
Sunray has purchased eight more of 
the same type, for installation on 


Get solid maintenance savings 


You can cut maintenance cost, and 
stop product drippage around your 
tanks, too-—by specifying LIGHTNIN 
Mixers with the new, easy-to-replace 
LIGHTNIN rotary mechanical seal. 
Some users are saving as much as 90% 
of the time and money once spent on 
stuffing box upkeep. 

There are other mechanical rea- 
sons, too, why LIGHTNINs are your 
best equipment buy for the long pull. 
For instance, you can’t ever lose 
alignment of parts in a LIGHTNIN. 
Positive alignment is built in, for 
keeps, with concentric rabbet fits that 
mean smoother running, often for 20 
years and more. 

And LIGHTNINs give you extra 
safety with hollow-quill power trans- 


‘ 


() 8-102 Top Entering Mixers 


() 8-108 Portable Mixers (elec- 


mission on gear drive Models SE. 
Two separate sets of heavy-duty bear- 
ings—one to carry transmission loads 
only, one to take the brunt of mixer 
shaft loads. A flexible coupling links 
shaft and quill, to protect gearing 
from any sudden shock or strain on 
the shaft. 

You get your choice, too, of seals 
or stuffing boxes to fit the job—with 
or without positive, easy-operating 
tank shutoff device that permits seal 
change or repacking without losing 
a pint of product. 

Your LIGHTNIN Mixer representa- 
tive will be glad to give you the full 
story on how LIGHTNINs for your 
tanks, new or old, can help you avoid 
shutdowns and reduce maintenance 
cost. He’s listed in your copy of The 
Refinery Catalog. Why not give him 
a call today? 


Get the cost-cutting facts 
NOW ..+ New 8-page Bulletin 
B-111 shows how you get mainte- 
nance-free sealing that really 
slashes fivid mixing cost to a new 
low, Send also for LIGHTNIN Mixer 
catalegs listed here. Free—no obli- 
gation, Just check data you want, 
tear out and mail to us today with 
your name and company address. 


MIXING EQUIPMENT Co., Inc., 164-h Mt. Read Bivd., Rochester II, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 


(turbine and paddle types) tic and air driven) 


“Liohtainr 
Mixers 


MIXCO fluid mixing specialists 


(C] 8-110 Condensed Catalog 
(complete line) 


(] 8-111 LUGHTNIN Rotary 
Mechanical Seals 


(_] 8-103 Top Entering Mixers 
(propeller types) 


(CL) 8-104 Side Entering Mixers 


(_] 8-107 Mixing Dato Sheet ([] 8-112 Laboratory Mixers 
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those conditions, false reporting is resorted to in an 
effort to “save face.” Therefore, all Soviet Bloc 
statistics should be viewed with suspicion. 

Whether the rapid industrialization of the Soviet 
Union will catch up with its oil production, when 
limits of oil exports will be reached under present 
trading methods and whether the Soviet Bloc will 
switch suddenly to a commodity other than oil for 
export must remain unanswered now. Considering the 
unpredictable nature of communist dictatorship, al- 
most anything can happen. 

In the immediate future, it does appear that the 
Western world is facing the prospect of mounting 
Soviet Bloc oil exports with continued severe competi- 
tion developing in world oil trade channels and con- 
sequent further losses to free enterprise. 

Should the Soviet Union reach a position at which 
it could fix prices with an intent to destroy private 
enterprise, there are no antitrust laws to control it. 
Consequently, Soviet Bloc oil exports are of extreme 
concern to all oil companies. 


SALE OF THE synthetic 
rubber plants to private in- 


Rapid Expansion 
is Looked For 


dustry and the future outlook 
for these plants was given con- 
siderable coverage in the Look Box (June, 1955). 
Now comes a statement from E. J. Thomas, president 
of The Goodyear Tire & Rubber Company, whose 
views apparently parallels our own: 

“During the last war, when our supply of natural 
rubber was cut off, the objective became one to make 
our supply of natural rubber last as long as possible 
and, secondly, to immediately establish a synthetic 
rubber industry. Fortunately, some of us had been 
working for years on synthetic rubber and were able 
to go ahead with plants quickly, and really a miracle 
in bringing synthetic rubber into heavy production 
was accomplished by the joint efforts of the rubber, 
chemical and oil industries working with the govern- 
ment, By the time our natural supply had gotten 
down to a very low point, sufficient synthetic had 
become available. Of course, then for quite a period 
after the war the synthetic rubber industry was con- 
tinued as a government operation but operated by 
private companies. 

“Now the sale by the government of all of these 
properties to the successful bidders has returned the 
industry to free competitive enterprise. This year, 
1955, rubber consumption in the U. S. will be around 
1.4 million tons, of which about 815,000 tons will be 
synthetic and 585,000 tons natural rubber. However, 
the rubber industry looks to a continued growth with 
increasing rubber consumption over the years ahead. 
This increase in consumption over the years will have 
to come from synthetic inasmuch as there is very 
little additional natural rubber being planted and it 
takes seven years before new trees start to yield. The 
outlook for the synthetic industry in this country is 
for rather rapid expansion if we are to have all of 
the rubber that will be needed. Therefore, we look 
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with considerable enthusiasm on the operation at 


Houston on which Goodyear was the successful bidder 
and the butadiene plant operated by Petro-Tex which 
will furnish the necessary butadiene.’ 


HAROLD L, HOFFMAN has 
joined the staff of Perro.eum 
REFINER as an associate edi- 


tor and will be assigned to 


Hoffman Joins 
Refiner Staff 


assist George B. Gibbs in processing and natural 
gasoline phases of the editorial work 

This was the July 18 announcement of Publisher 
Ray L. Dudley who expressed pleasure over strength- 
ening of the REFINER staff and 
predicted a bright future for 
Hoffman, the magazine's latest 
editorial acquisition 

“Harold Hoffman is a grad- 
uate of The Rice Institute and 
has had a varied experience in 
petroleum refining since his grad. 
uation,” Dudley said. “We know 
he is well equipped for his duties 
with us and feel sure the RE- 
FINER editorial pages will soon 
reflect his efforts.” Nettmen 





Hoffman’s degree from Rice, which he received in 
1949, is B.S. in Chemical Engineering. Since gradua 
tion he has been connected with American Refining 
Corporation (formerly Pan American) at Texas City 
His six years in the refining industry have included 
one in technical service (product treating), four years 
of process development (product quality) and one 
year of process design (notably fractionation and hy 
droforming). Contemplated parttime graduate work 
was postponed when he accepted a temporary teaching 
position with the University of Houston 

Hoffman, who resides in Houston, is active in 


church work and has served as a Boy Scout leader 


SUPPLIES OF refinery prod- 
Should Watch ucts currently are in good 


Refining Rates condition. However. if recent 


high-level activity continues 
for the next three months, this situation could change 
materially for gasoline and distillate fuel oils 
Record consumption has kept gasoline supplies 
fairly well in line. Stocks were lowered by 295,000 
barrels daily during June, but in the first half of July 
drafts were lowered to only 106,000 daily Supplies 
should be reduced 250,000 to 300,000 barrels daily 
until the end of September to prevent too big a stock 
pile at the start of the winter season 
Distillate supplies are not critical, but could become 
acute. In six weeks between June | and July 15 
inventories increased 27 million barrels, a daily aver 
age of 640,000 barrels. Future additions should not 
exceed half that amount if distillate is not to top the 
desirable level of 145 million barrels by the end of 


October. 




















Experience with high-performance fuels in the famous 17.6 engine helps relate deposit prob 
lems to combustion-chamber design. 


A typical Ethyl single-cylinder engine instrumented to measure combustion phenomena. 
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Lower engine octane requirements 
sought by Ethyl Research 


One benefit of this program is the 
new more effective MOTOR PLUS 


How to put the brakes on octane requirement in- 
crease has long been of great interest to us at Ethyl 
Corporation. We maintain a continuous research 
program on the subject. 


Today, through experiments with a variety of 
modified single-cylinder engines, we are making sig- 
nificant new progress. 


Now for the first time it is possible to reproduce 
in a single-cylinder laboratory engine the perform- 
ance of a typical cylinder in a modern high-perform- 
ance automobile engine on the road. 


Here’s how we went about it. Through the co-op- 
eration of car manufacturers, we made special cylin- 
der heads for our single-cylinder test engines. These 
heads typify those currently used in many passenger 
cars. 


Then to reproduce passenger-car performance, we 
developed operating schedules in which speed and 
load are varied automatically so that these chambers 






One type combustion chamber used in 
a popular make of cars is reproduced 
on an Ethyl single-cylinder engine. 









will build up the same type of deposits as those 
developed in a multicylinder engine on the road. 


The accurate control and typical passenger-car- 
engine environments of these ‘“‘new’’ Ethyl single- 
cylinder engines now enable us to gather previously 
unavailable information on the effects on octane re- 
quirement increase of fuel composition, oil composi- 
tion, operating conditions and the effects of new 
additives. With the help of these engines, we de- 
veloped Ethyl’s new MOTOR PLUS, the improved 
TEL formula that reduces octane requirement in- 
crease on the average from .5 octane number up 
to 1.3 octane numbers. 


Our work in this field continues. We mention it 
here only as an example of what Ethyl Research is 
doing to help our customers. If you would like more 
information on this or any other Ethyl Research 
project, just call your Ethyl representative. 













ETHYL CORPORATION 


Research Laboratories 
1600 West Eight Mile Road, Ferndale 20, Michigan 
2600 Cajon Road, San Bernardino, California 


Engine design of another leading car 
maker is reproduced on a single-cylinder 
test engine with special cylinder head. 











. . Water in Process 
Systems 








Water... 








WATER AT THE wrong place in 
a process system can be disastrous, 

The danger is from an explosion 
which could result if the water is 
flashed to steam by hot oil, Water ex- 
pands about 1600 times upon vapori- 
zation at 212 F and atmospheric pres- 
sure, (At higher pressures, the boiling 
point of water is above 212 F.) This 
means that one gallon of water ex- 
pands to give 1600 gallons of steam. 
Thus, a five-gallon can of water will 
fill a tank car with steam, Such ex- 
pansion, when it takes place suddenly, 
will place tremendous overloads on 
equipment. It is impossible to provide 
an adequate relief valve capacity to 
handle such extreme conditions, The 
only real solution is to prevent the ac- 
cidental or uncontrolled mixing of 
water with hot oil. 

It could be asked, “Why isn’t it 
just as dangerous to mix cold oil with 
hot oil?” The answer has to do with 
differences between the physical prop- 
erties of oil and water. As said before, 
a gallon of water, vaporized at 212 F., 
will expand to give 1600 gallons of 
steam, However, if a gallon of some 
light oil is vaporized at 212 F., it will 
make only 340 gallons of vapor. If a 
gallon of a heavier oil is vaporized, a 
higher temperature will be required 
and it will produce an even smaller 
volume of vapor. 

Another reason water is much more 
dangerous than oil is that almost all 


9? 




















a steam flash 





oils handled in a refinery, are com- 
plex mixtures of different chemical 
compounds, each having its own boil- 
ing point, When a barrel of average 
crude is being heated some will boil 
off at 100 F., more at 200 F., and 
nearly all of it before 800 F. is 
reached, Therefore, if a quantity of 
any average oil is put into a hot sys- 
tera, only that portion of it which will 
boil below the temperature of the 
system will vaporize to cause a pres- 
sure surge. On the other hand, all the 
water will vaporize at one low temper- 
ature—212 F. 

For example, consider a low pres- 
sure crude fractionating tower being 
brought on stream, The temperature 
has reached a little above 212 F. and 
there are many barrels of oil at this 
temperature, If a barrel of water is 
introduced at this temperature, it will 
flash instantly, producing about 1600 
barrels of vapor. This will cause a 
tremendous pressure surge, upset the 
trays, pop the relief valves, and possi- 
bly rupture the tower. If, instead of 
water, a barrel of an average cold 
crude is introduced, only the 12 per- 
cent which boils below 212 F. will 
flash to vapor, and this 12 percent will 
expand only 340 times. The result will 
be only 41 barrels of vapor instead of 














1600, and the damage, if any, will 
be minor. 


Point to remember. The heavier 
the oil the less danger when compared 
to water because the boiling point gets 
higher and higher. Less and less oil 
will be vaporized and the vapor 
volume produced from the oil actually 
vaporized will be progressively less. 

Some processes safely employ the in- 
troduction of water into heated oil or 
vapor in uniform and carefully regu- 
lated quantities, Operations of this 
type include catalytic polymerization 
plants where carefully measured 
water is admitted by proportioning 
pumps, catalytic regenerators where 
quench water is provided, and some 
vacuum fractionators which are re- 
fluxed with water. In these cases, care- 
fully controlled admission of small 
quantities of water is required and 
provided. The danger lies in uncon- 
trolled mixing of water with hot oil 

Two men were killed when an ex- 
changer exploded. A pipe still was be- 
ing brought on stream. However, dur- 
ing the process, a paraffine distilate 
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Unplanned introduction of water into hot oil systems can be disastrous 











SOME POINTS TO REMEMBER ... 


Water will expand in volume 1600 times when it contacts hot oil. 

Clean tanks regularly. 

Draw water from feed tanks regularly. 

Be on the alert when feed or charging tanks are changed or when new 
suction lineups are used. 

Draw water regularly from bottoms of vessels, low spots of lines and 
exchangers during steaming and startup periods. In cold weather be 
sure that ice is melted and flushed out early in the startup, 

Flush all reflux lines regularly during startup. 

Run idle pumps regularly during startup to flush water from suction 
and discharge lines. 

Draw water from reflux drums frequently. 

Blind water and steam lines to vessels before charging unit with oil, 
unless water or steam is used in the process. 

Do not charge hot oil (above 212° F.) to batch or shell stills until 
the still bottoms have been heated evenly to 350-400° F. except asphalt 
stills where this would cause coking. In cold weather be sure that stills 
are heated slowly enough and long enough to melt any ice that may be 
present and to dry up the water. 








exchanger was not properly drained. 
Accumulated with hot 
oil and caused an explosion which 
blew the exchanger shell into the air 
It landed 770 feet away and buried 
itself in the ground. The shell was 8 
feet in diameter, 12 feet high and 
weighed about 7000 pounds, 


water mixed 


Another accident which upset the 
trays in a tower, but caused no in- 
juries, arose from failure to provide 
adequate drainage for a trapout pan 
in a combination tower (Figure 1). 
The equipment was actually two 
towers, one on top of the other. The 
design called for vapor to travel up- 
ward from the bottom stripping sec- 
tion through a chimney into the frac- 
tionating section. The head of the 
lower vessel served as the bottom of 
a total trapout pan for gas/oil and 


the drawoff line did not leave the 


tower at the bottom of the trapout 
pan 

A ring of water about three inches 
deep collected in the space below the 
trapout line. Hot oil filled the pan and 
with the water, A 
pressure surge upset the trays in the 
upper section of the tower, After this 
accident, a drain line was installed so 
that all of the 


moved from the trapout pan 


mixed sudden 


water could be re- 

Similar accidents have occurred in 
another combination tower several 
times in recent years. In one of these 
cases nearly all of the trays in the 
tower were upset. The best explana- 
tion for two of the upsets was that 
entered the 
overhead line 


water from an 


coke 


tower 
vapo! from a 
drum 

This vapor line had long horizontal 


runs in which water could collect in 








When hot 
started through the line from the coke 


any low spot vapor was 
drum, water was carried along to the 
tower and vaporized ‘There was a 


sudden increase in pressure, The re- 
lief valves opened but they could not 
prevent costly damage to the tower 
The startup procedure on the unit has 
been altered to require that oil be 
flushed through this line in order to 
drive out water before the vapor line 


and tower become hot 


Water in tankage. Practically all 
oil storage tanks have layers of water 
Some 
equipped with movable swing lines 


on their bottoms tanks are 
operated by a winch and a cable pass 
ing through a packing bland near the 
top of the tank 
on the swing line is usually made of 
See EXPLOSION 
Page 185 


The movable joint 














FIGURE 1 
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Exchanger Design Aids 


What you need to know about .. . 


Heat Exchanger Design 


Construction features of various types of exchangers, tube layout, and flow 


areas and flow paths are here discussed. 
PART 1. 


Daniel A. Donohue, 
Chemical Construction Corporation, 
New York 


A HEAT EXCHANGER may be defined as a device 
in which two fluids are caused to flow against the oppo- 
site sides of a solid boundary wall which separates them 
while permitting heat to flow from the hot to the cold 
fluid. Of the various types of heat exchangers the shell- 
and-tube type is the most widely used in oil refineries. It 
consists of a number of tubes enclosed in an outer circu- 
lar shell, One fluid flows inside the tubes and the other 
fluid flows outside them. In this discussion of the shell- 
and-tube heat exchanger attention will be confined to the 
case where one fluid flows inside the tube and the other 
flows outside perpendicular to it. Further, the fluids con- 


TYPES AND ARRANGEMENTS 


sidered here are those which do not change state, that is 
all of the heat transferred goes into changing the tem- 
perature of the fluid. The term fluid includes both liquids 
and gases. Units in which one oil gives up its heat to pre- 
heat another oil are known as exchangers and _ those 
in which oils are cooled by means of water are known as 
coolers. The following discussion applies to both. 
Description—When designing a heat exchanger it is 
desirable to encompass the maximum number of tubes 
within the enclosing shell. Basically a shell-and-tube heat 
exchanger consists of, (1) a tube bundle which is circular 
in cross section and contains many tubes spaced closely 





For Detail Of 
Joint See Fig. 1a 
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FIGURE | 
Fixed tube sheet exchanger. 


FIGURE 1A—Detail of joint at “J.” 














Part of the preparation of this article was carried 
on while the author was connected, with The 
Lummus Company, New York 
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FIGURE IA 
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FIGURE 2—Typical floating-head, removable-tube-bundle, exchanger 





a hollow shell which encloses the tube bun- 
baffles equally spaced along the tube length 
which have segmental cutouts at the opposite sides of 
successive baffles to cause flow back and forth across the 
tube bundle. The simplest type of construction for a 
shell-and-tube heat exchanger is shown in Figures 1 and 


together, (2 
dle and, (3 


1A. It is known as the fixed-tube-sheet type exchanger. 
In this type of unit the distance between the tube bundle 
and the inside circumference of the shell is at a minimum 
and the construction is simple since the tube bundle is 
welded to the shell. However, this type of construction 
would not be suitable in a unit having admiralty 
and a steel shell because the tubes, which have a greater 
coefficient of expansion than the shell, might expand 
sufficiently to loosen the tubes in the tube sheets and 
leakage shell and Furthermore, 
is welded to the tube bundle, the tube 
bundle cannot be withdrawn from the shell to permit 
access to the outside of the tubes for cleaning which be- 


tubes 


cause between tubes 


since the shell 


comes necessary when heavy fouling occurs 


Construction features which provide for expansion 
and for cleaning outside the tubes are incorporated in the 
floating-head, removable-tube-bundle type heat ex- 
changer illustrated in Figure 2 which is standard for oil 
refinery use. Oil flowing through the shell of this unit 
enters the shell inlet nozzle and after being directed back rah 
and forth across the tube bundle by means of segmental 


baffles leaves through the shell 


outlet. Cooling water 
enters the unit through the channel inlet and flows ; 
through the tubes in the lower half of the unit to the 


floating-head cover where after reversing direction it 
flows through the tubes in the upper half of the unit into 
the channel and leaves through the channel outlet, The 
unit shown in Figure 2 has a single-pass shell and two- 
pass tubes. A cross-sectional view of this unit near the 


middle of the shell is shown in Figure 3. 





Construction—The inside diameter of the shell is used 


as the reference dimension for heat exchanger design. 
For example, the unit shown in Figure 3 has a shell 
whose outside diameter is 20 inches and inside diameter 


is 1914 20-inch 


Schedule 20 pipe which is cheaper and easier to use than 


inches. These are the dimensions of 
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flat steel plate which would have to 
be rolled into a cylinder and welded 
together to form the shell 

The size of the unit having been 
filling the shell 


tubs 5 


set it 1s a matter ol 
with the maximum number of 


after due consideration has been 


given to process and mechanical re 
quirements. Figure 4 shows the tubs 
bundle all of which is inserted within 
tubs 


the shell except the stationary 


sheet E. It consists of the two tube 
sheets D and E. tubes F and bafiles 
G. Tube ends are roller expanded 


sheet L he 
held in place by 
H and spacers M 


rods which are 


into each tube baffle is 


means of tie rods 
There are six ti 


solid and have an out 






FIGURE 3—Cross section of 20-inch exchanger showing shell, tubes, 


baffles, and tie rods 


FIGURE 4—Details of tube bundle 








Heat Exchanger Design... 
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FIGURE 5—Details of tube sheet and floating-head cover. 


side diameter of 2 inch. One end of each tie rod screws 
into the stationary tube sheet E, the other end is threaded 
and capped with the nut N, Spacers, which consist of 
short lengths of '/-inch Schedule 40 pipe (inside diameter 
0,622 inch), are slipped over the tie rods between baffles 
in order to maintain the necessary distance between 
baffles. 

The floating-tube-sheet closure is shown in Figure 5. 
Its function is to direct the water flow from the first to 
the second tube pass while preventing contact of cooling 
water with the oil in the shell, The floating-head cover 
must be removable for two reasons, (1) to allow the tube 
bundle to be pulled out of the shell and, (2) to permit 
access to the tubes for cleaning. A typical bolted connec- 
tion is illustrated consisting of the floating-tube-sheet 
cover C, spacer ring A, backing ring B and gasket O. The 
backing ring is in two halves, as shown in sectional view 
DD of Figure 5, in order to be easily removable from the 
tube bundle. The use of this type of floating head and 
gasket means that the area of the floating tube shect 
which is covered by the gasket is not available for tubes. 
The outside diameter of the floating tube sheet is 19 
inches and the diameter of the limiting boundary circle 
for the tube bundle, inside the gasket, is 18 inches. 

Figure 6 shows the unit partly assembled. The tube 
bundle has been placed within the shell by introducing 
the floating tube sheet D at the channel] end of the shell, 
which has the No. 3 flange. Since the tube bundle fits in 
the shell closely it is clear that the shell diameter is too 
small to accommodate the floating-head cover and back- 
ing ring. Therefore, the shell terminates just before the 
floating head and a shell cover K, 23 inches in diameter, 
is used to cover the floating head. The diameter of the 
No. 4 shell flange has been increased to enable it to bolt 
to the No. 5 shell-cover flange. 

The channel is shown bolted to the No. 3 shell flange 
at the stationary tube sheet E in Figure 7. The channel 
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FIGURE 6—Assemble of shell and tube bundle. 


FIGURE 7—Details of channel. 


barrel is made from 20-inch Schedule 20 pipe, the same 
as the shell, and its inside diameter is 1914 inches. The 
No. 2 and No. 3 flanges on each side of the stationary 
tube sheet have similar dimensions. A partition plate P 
divides the tubes into two passes each containing half. A 
flat cover plate R is bolted onto the No. | flange which can 
be removed for cleaning the channel or inside the tubes. 

Dismantling—Access to the inside of the tubes may be 
obtained by unbolting at one end of the exchanger both 
the shell cover K and the floating-head cover C, and at 
the other end the channel cover R. If the tube bundle 
is to be removed from the shell the channel must also be 
unbolted from the No. 3 flange at the stationary tube 
sheet E. 


Tube Layout—In making the tube layout for a tubular 
heat exchanger it is desired to encompass a maximum 
heat-transfer surface as represented by the tubes con- 
tained in a given cross-sectional area, and at the same 
time allow for cleanability inside and outside the tubes. 

Tube Diameter—-Tubes which require cleaning inside 
are of 34, 1|-inch or larger outside diameter, the %4-inch 
size being most frequently used. In order to compare dif- 
ferent types of tube spacing, unit area will here be de- 
fined as that cross-sectional area within the tube layout 
which encloses one tube within the framework of the 
spacing pattern. Unit area for a tube spaced on an equi- 
lateral triangular pitch is shown in Figure 8A and on a 
square pitch is Figure 8B, the tube pitch in each case 
being 1% times tube diameter. 


For triangular pitch 
Unit Area 0.866 P*? = 
Tube Surface = 7 

Tube Surface/Unit Area = 2.33/D 


1.35 D’ 
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FIGURE 8B—Unit area—square 
pitch. 





FIGURE 8A—Unit area— 
equilateral triangular pitch. 
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\ 
FIGURE 9A—Triangular tube pitch \ Vd 
—flow normal to 60° angle of , 


diamond. d 


FIGURE 9B—Unit areo—triangular 
tube pitch. Flow normal to 60° 
angle of diamond. 


For square pitch 
Unit Area = P* = 1.56 D* 


Tube Surface/Unit Area 2.02/D 


where P center to center spacing of tubes and D 
outside tube diameter. An equilateral triangular layout 
will hold 15 percent more tubes than a square one for the 
same tube diameter and pitch. Equations (3) and (5) 
reveal that the smaller the tube diameter the greater the 
heat-transfer surface. The usual rule for tube pitch is to 
use 114 times the tube diameter once an Yg-inch minimum 
ligament has been exceeded except that 44-inch minimum 
ligament is required when square pitch is used to permit 
insertion of cleaning bars. 


Triangular Pitch—Triangular tube pitch is suitable only 
where it will not be necessary to clean outside the tubes 
either manually or mechanically, since this type of tube 
spacing does not permit access to the tubes. However, the 
tubes may be cleaned chemically by circulating a suitable 
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solvent through the shell without dismantling the unit 
Figures 9A and 9B show tubes spaced on an equilateral 
triangular pitch with the direction of fluid flow perpen- 
dicular to the 60° angle of the unit area as seen in Figure 
9B. Another type of triangular tube pitch is illustrated in 
Figures 1OA and 10B. This tube arrangement is the same 
as that of Figures 9A and 9B except that the 
perpendicular to the 120° angle of the unit area as shown 
1OB. Referring to 9A in which FF indicates the 
flow path it will be seen that 


fluid flows 


in Figure 


Minimum flow opening P D (6) 
Number of constricted openings Number of tube rows 
perpendicular to flow (equals 3 in Figure 9A) (7) 
The flow path in Figure 10A is indicated by the lines FF, 
the minimum 1OB from 
b to a to d and a maximum flow opening is shown at 
10A it will be seen that 


flow opening is seen in Figure 


line bd. From Figure 


Minimum flow opening 2 (P D 6A) 
Number of constricted openings Number of tube rows 
perpendicular to flow (7) 


In Figure 10A the constricted areas are numbered | to 6 
along the lines FF and the number of tube rows perpen- 


dicular to flow is 6 


Pitch 
for the insertion of a flat cleaning tool between the out- 


Square Square tube pitch is used to provide 


sides of the tubes. This may be done continuously in 


either of two directions. In Figure 11B which shows tubes 


FIGURE 10A—Triangular tube pitch—flow normal to 120° 
diamond, 


angle of 


Oe 


FIGURE 10B—Unit area—triangular tube pitch. Flow normal 
to 120° angle of diamond 


Jf 
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C FIGURE 11A (above) 
~~Square tube pitch. 


FIGURE 11B—Unit 
area — square tube 
pitch. 











FIGURE 12A (above) 
—Diagonal square tube 
pitch. 


FIGURE 12B—Unit 
area—diagonal square 
tube pitch. 


on square pitch the minimum space for flow is the open- 
ing between tubes along the lines ab and cd which is 
equal to the tube pitch less the tube diameter. After pass- 
ing through this constricted space the flow fans out into 
the maximum space indicated by the dotted line which 
is equal to the tube pitch; it contracts again to pass 
through the opening at line cd. From Figure 11A it will 
be seen that 

Minimum flow opening P D 6 


Number of constricted openings 
perpendicular to flow 


Number of tube rows 
(equals 3 in Figure 11A 7) 

Figure 12A shows an arrangement of tubes on square 
pitch where the direction of flow is diagonal to the tubs 
pitch. The difference between the arrangements of Fig- 
ures LLA and 12A is that in Figure 11A all of the tubes 
are “in line” with the flow whereas in Figure 12A the 
tubes are staggered against the flow. In figure 12A the 
path of fluid flow is indicated by line FF which divides 
as it impinges upon the tube at the left into two streams 
One stream flows through the space between the tubes 
on line ab and the other through the space between the 
tubes on line ad; each space is equal to the tube pitch 
less tube diameter, After passing through the two streams 
unite and flow through the next opening bd which is the 
diagonal of the square. In Figure 12B the minimum flow 
opening is seen to be from b to a to d; a maximum flow 
opening is shown at line bd. From Figure 12A it will be 
seen that 

Minimum flow opening 2 7 D 6 

Number of constricted openings Number of tube rows 

perpendicular to flow 7 
In Figure 12A the constricted openings are numbered | 
to 6 along the line FF. The number of tube rows perpen- 
dicular to flow is 6. 

Dimensions of several commonly encountered sizes of 
tube diameter and pitch are listed in Table 1. 

Partion Plates—The velocity of the fluid flowing inside 
the tubes is a function of the number of tubes in parallel 
In order to reduce the number of tubes in parallel par- 
tition plates are used. For example, in the exchange 
shown in Figure 2 cooling water flows through only half 
the tubes in parallel. The division of the total number 
of tubes into two halves is accomplished very simply by 
welding a flat horizontal partition plate in the middle of 
the channel. 


TABLE 1 
Unit Area Dimensions for Typical Tube Layouts 


Minimum 
| Flow Area, 
| Sq. In./Inch 


| Outside 
|. Diameter Tube 
Direction Reference | of Tubes, Pitch, of Baffle 
| of Flew Figure | Inches | Inches | Pitch 


TYPE OF PITCH 





lriangular OB “6 
Triangular 10B % 
Triangular 9B 

Triangular 


Square 
Square 
Rotated Square 


Rotated Square 


The number of constricted openings is equal to the number of tube rows perpendicular to 
the flow for all arrangements. 


The area enclosing one tube equals P? for square pitch, and 0.866 P? for triangular pitch 
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FIGURE 13—Partition plate 


The space which must be allowed between adjacent 
tube rows to accommodate a partition plate increases 
with the diameter of the unit. Figure 153 shows a cross- 
sectional view at a partition. See Table 2 

Tube layouts should be checked in one position with 
reference to a partition plate and then displaced half a 
tube spacing. Usually one position is more advantageous 
than the other for allowing inclusion of more tubes in the 
layout. Tubes may be located as close to the partition 
plates as mechanically feasible unless with square tube 
spacing it is desired that continuous cleaning lanes be 
maintained in which case there wil] be extra space around 
the partition 


Location of Baffle Opening—The location of the baffle 
opening is dictated by the fouling tendency of the fluid 
being handled. Figure 14A shows a vertical baffle cut, 
Figure 14B shows a horizontal cut, and Figure 14C shows 
an oblique (45°) cut. In each of these Figures the seg- 
mental area bounded by the solid line represents the 
baffle opening and that bounded by the dotted line rep- 
resents the opening in the next successive baffle. The 
baffling arrangement of Figures 14B and 14C is suitable 
for fluids which do not deposit dirt or sediment; but if 
sediment were deposited in the exchanger shell these 
types of baffling would retain it, build it up and clog the 
shell. The arrangement of baffle openings shown in Fig 
ure 14A should be used with dirty fluids because if silt 
or sediment drops out in the shell it tends to be flushed 
with the flow. For dirty fluids, then, the flow should be 
from side to side—horizontal, and for non-fouling liquids 
it may be in any direction—horizontal, vertical on 
diagonal 

Flow Areas and Flow Paths 

Shell Side—Although crossflow area is based upon the 
concept of unit area which has been described and de- 
fined in the section “Tube Layout,” certain deviations 
of the tube layout from unit area must be noted. This 
will be illustrated by reference to the tube layout shown 


TABLE 3 
TABLE 2 Clearance Between Inside of 
Shell inside Diameter, inches Shell and OTL 


4.026 





Shell Inside 


6.065 21% sy Diameter 
7.981 23% 42 Shell Inside OTL 
10.02 25 45 Diameter, Diameter, 
12 27 46 Inches Inches 
13% "y 51 So ee -—---- --—---- 
15% $1 54 4.026-—-19%4 Incl 1% 
17% 33 6O 224%—23% Incl ly 
35 25 $5 Incl 14, 
is 44 42 Incl 1% 
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14A 14B 14Cc 
FIGURE 14—Location of baffle opening 

in Figure 3, The flow area in Figure 3 is not uniform for 
the following reasons 

1. An open annular area exists between the tube bundle and 
the shell, This area is added to the area for flow within the tubs 
bundle 

The presence of a partition plate disrupts the geometri 

continuity of the tube spacing pattern and opens a gap of suf 
ficient width to accommodate the partition plate. If this opening 
is in the direction of the flow the open area is considered to be 
part of the crossflow area 

}. The crossflow area is greatest at line CC Figure 3 and 
decreases to a minimum beyond line BB 

Che Crossflow Area is taken at the inside diameter of 
the shell in a direction perpendicular to the path of flow 
It consists of the sum of 

1. The minimum area for crossflow within the tube bundl 
itself. This has been defined in the section Tube Layout. 

2. Area between the tube bundle and shell in the direction 
of flow 

§. Partition gaps, if any, in the direction of flow 


Referring to Figure 3, it is seen that the crossflow 
hell less the 


which equals 


clearance equals the inside diameter of th 
space occupied by 19 34-inch o.d, tubes 
» inches 

The “number of tube rows crossed” (constrictions) is 
taken along the flow path from the center of one baffle 
cutout to the center of the next For simplicty this may 
be considered as being equal to the number of tube rows 
in the direction of flow which are covered by one baffle 
In Figure 3 the number of rows crossed is seen to be 16 

rhe “area of the baffle opening” is the area of the 
segmental cutout less the area of the tubes passing 
through it. This area is calculated for the dimension 


) 


shown in Figure 3 


h/i.d +.484/19.25 0.254 
where i.d inside diameter of shell, inches 

h height of seawment, inches 
Area of segment 0.15702 (19.25 4% sq. in 
Area of tubes 0.4418 sq. in./tube x 53 tubes } sq. in 
Area for flow 4.6 aj. in 


lube Side 
Flow Area 


of tubes in parallel 


internal cross-sectional area per tube number 


TABLE 4 
Tube Spacing for Various Tube Arrangements 


l 2 5 ‘ § 6 

Spacing 

Miowmum Flow Between 
Tube Spacing Opening per Tube Taube Rows 

TUBE Direction Perpendicular Spacing Perpen In Line 
ARRANGEMENT of Flew Figure te Flew, Sx dicular to Flow of Flew, § 

Triangular Lh Pes P-D 0) S061 

Triangular oll OK 1.732P —bd 2xP-D I 





“Square or , i j a! P-D I 


Rotated Square " . mm LAMP «bd 2P-D 0.7071 
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Length of Travel (L + 6D’:) N, feet 
where D’, inside diameter of tube, inches 
L = tube length, fect 
N = number of tube passes 
The value of 6D’; has been added to take care of en- 
trance and exit losses in the channel, floating-head cover 
and nozzles, equal to approximately 2'4 velocity heads. 


Evaluation of Shell-Side Flow Areas and Number of 
Constrictions Without a Tube Layout 

It is often desirable to know approximately the values 
of flow areas and the number of constrictions to flow 
when a tube layout is not available. These values may be 
estimated approximately by the following procedure. In 
this procedure the presence of partition plates is not 
taken into account; however, if greater refinement is de- 
sired this should be done. 

The starting point of the tube layout is the inside diam- 
eter of the shell. The inside diameter of small sizes, up 
to 24 inches, is set by the use of standard size pipe for 
the shell. In larger sizes the inside diameter may be a 
round number, Table 2 lists shell diameters, After having 
decided the inside shell diameter the diameter of the 
limiting circle circumscribing the tube bundle (OTL) 
must be ascertained. The construction details which de- 
termine the distance between inside shell diameter and 
tube bundle diameter have been discussed and values are 
listed in Table 3. Crossflow areas are taken at the row 
of tubes nearest the shell diameter perpendicular to flow 
and are evaluated by the following procedure. 

a-—— Space between tubes, Sr, is found in column 4 of Table 4 
OTL D 

S, (8) 
The minimum flow opening per tube spacing is found in 
column 5 of Table 4 
The distance or by the row of tubes perpendicular to 
flow (axb) (9) 


Clearance between tube bundle and shell (i.d. d) (10) 
Crossflow clearance (bxc) + (id d) (11) 


For the tube spacings shown in Figures 9B and 11B 
(11A) 


Number tube spaces 


Crossflow clearance i.d, (b-+-- 1) D 


The number of tube rows crossed is calculated as 
follows: 


g — Number of constrictions 


(27 2\(= Percent cutout) . 
Si 100 ] (12) 


Sx is found in colum 6 of Table 4. 


The area of the baffle opening may be calculated from 
the relation: 

h Area of segmental baffle cutout (cross sectional area of 
100 
ercent cutout 
(13) 
inches 
inches 


inside of shell cross sectional area of tubes) p 


Where D = Outside diameter of tube, 
id, = Inside diameter of shell, 
OTL maximum diameter of circle circumscribing 
tube bundle 
Si distance between tube centers in adjacent 
rows in direction of flow, 
Sr = distance between tube centers transverse to 
flow, inches 


inches 


inches 


This method will be applied to a unit having an inside 
shell diameter of 19%4-inches and 34-inch outside diame- 
ter tubes spaced on 15/16-inch triangular pitch. The re- 
sults may be compared with the actual tube layout 
shown in Figure 3. 
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Meet the Author 
; DANIEL A. DONOHUE believes the 


“design of heat exchangers has not been 
fully described,” and so he wrote this 
article. His chemical construction career 
has centered on process and mechanical 
design of heat-transfer equipment and 
pressure vessels. Now with Chemical 
Construction Corp., he joined Griscom-Russell in 1937, 


worked 10 years with The Lummus Co, 





P 15/16” 
OTL D 18 0.75 


Ss: 15/16. '8-4 


18 spaces (8) 


3/16” 
(aXb)+D 
i.d d 19.25 


(15/16 & 18) + 0.75 17.625” (9) 

17.625 1.625” (10) 
(b *& c) + (Cid d) (18 & 3/16) 1.62 - (11) 
i.d. (b+ 1)D 19.25 (18 + 1) 0.75 5” (111A) 


(2 D 100 — Percent cutout ( 18 0.75 
S: 100 0.8125 


100 20 ‘ 
( 100 ) 17 (12) 


S: = 0.866 P = 0.8125” 
h= [7/4 (19.25)*—298x7/4 (0.75)?] 0.2= 31.76 sq in. (13) 
Cleaning—The problem of cleaning heat exchangers 
is sometimes a difficult one. The deposits found inside 
and outside the tubes may vary considerably even in the 
same refinery. Two general methods of cleaning are in 
use: first, those which attempt to physically dislodge the 
deposit from the tubes, and second, those which employ a 
suitable solvent to dissolve the fouling deposit. Cooling 
water flowing inside the tubes may contain marine life 
which will lodge in the unit and grow, and in order to 
prevent this condition it may be necessary to chlorinate 
the water before it enters the unit. Tube cleaners for in- 
side the tubes in common use consist of a rotary drill or 
brush which may operate in conjunction with a stream 
of water, steam or air. However, the salts deposited by 
some waters are in some cases so hard that these drills 
are ineffective for removing them. Oil deposits on a tube 
may sometimes be removed by solvent action. Manual 
dislodgement of scale is carried on by running brushes 
or flat bars through the cleaning lanes between tubes on 
square pitch. Another method of dislodging fouling de- 
posit, quite effective and commonly used, is sand blasting 


End of Part 1. Part 2 will appear in early issue. 
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ONE OF THE unknown quantities 
in the design of heat exchangers is the 
relative expansion between tubes and 
shell in the fixed tube sheet type of 
equipment. A method has been de- 
veloped which will enable the designer 
to calculate this relative expansion, 
thus improving the final product. 

At present, one can find in the 


technical literature methods for cal- 


culating the heat transfer in such 
units, standardized details of construc- 
tien, methods for calculating the 
thicknesses of the various components 
of these units, etc. For calculation of 
the thicknesses of the pressure parts, 
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LENGTH 


FIGURE 1—Temperature distribution along length of the tubes under conditions of boiling on 
shell side. 





the designer of such units usually uti- 
lizes the pertinent sections of the 
ASME Boiler and Pressure Vessel 
Code, Section VIII, Unfired Pressure 
Vessels and the Standards of the Tub- 
ular Exchanger Manufacturers Asso- 
ciation (TEMA 

These agencies (and good engineer- 
ing judgment) require the designer to 
consider and design for the expansion 
differences that may exist in the unit 
Since the heat 
changer is the cheapest, simplest and 


fixed tube sheet ex- 
most reliable type of unit, this rela- 
tionship has been developed for it 


under operating conditions of coun- 






REFINER 


A method is developed 
for calculating the relative 
expansion between tubes 
and shell of a fixed tube- 


sheet exchanger. 


terflow parallel flow and constant 


temperature (boiling 
In order to arrive at a working s0- 


lution to this problem, certain assump 


tions are made. While the solutions 
arrived at are strictly true only for 
those instances where these assump- 


tions are set, it is possible to use them 
as developed here for most industrial 
Also 


modified where necessary to meet any 


designs they may readily be 


change in the basic assumptions given 
below 


1) The tubes and shell are rigidly 


fixed to the rigid tube sheets. How- 
ever, each will be taken as free to ex 
pand separately 

2) The shell and tubes are of the 


same material and have the same co 
efficient of linear expansion 


(3) The 


than columns 


tubes act as struts rather 


In a baffled unit, this 
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is essentially true. 

(4) The individual resistances to 
the flow of heat remain constant over 
the entire length of the unit. 

(5) The unit is thoroughly insu- 
lated so that heat losses are negligible. 
flow 
quantities are constant with time over 
length of path. 
partial phase changes oc- 
unit, 


Boiling on the Shell Side—The 
simplest solution can be obtained for 
the case of boiling on the shell side 
of the heat exchanger. From a recent 
work,’ an expression can be written 
for the temperature of the tube side 
fluid at any point “x” 


(6) The specific heats and 
the entire 
t 7 } | lo 


cur in the 


along the 
length of the unit as follows: 


ae 
Ti =te 4 


(1) 


where the temperatures are as indi- 
cated in Figure |, For a unit surface 
at point “x”, the local heat transfer 
can be written in the form of Equa- 
tion (2), 
Q = U(T, — tw) (2 
In order to establish the tube metal 
temperatures, it is necessary to know 
the total 
from the outside of 


resistance to heat transfer 
the tube to the 
boiling fluid. If this resistance is de- 
noted by “R,,” which the 
boiling plus scale resistances, the tem- 
perature difference between the boil- 
ing fluid and the outside of the tube 
is given as: 

QR, = U(T; te) Ri (3) 
and the temperature at outside sur- 
face of the tube at any point “x” is: 

Tro = te + U(T. — to) Rs (4) 

The radial temperature difference 
between the inside and outside of the 
tube can be found readily in such 
standard works as McAdams,’ Kern,’ 
etc. Denoting the tube resistance as 


includes 


“R,,” where R, K In _ 


the temperature at the inside surface 
of the tube is: 
Tr = Tre + R:Q (5 
For most industrial units, the ratio 
of the outside radius of the tubes to 
the inside radius of the tubes is usu- 
ally not greater than 1.25. As noted 
by Stoever,* if the ratio of these two 
radii is of this order, the arithmetic 
average of the inside and outside tem- 
peratures will give the correct mean 
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radial temperature of the tube very 
closely. Thus, the average tube tem- 


perature can be written closely as: 


From Assumption (4), it can be 
that the shell 


essentially constant 


stated temperature is 
and equals the 
temperature of the boiling fluid. Since 
this is taken as essentially correct, the 
length 


relative elongation of a unit 


“dx” at point “x” [with the condition 
of Assumption (2) |, becomes: 

adx (Travg ts) (7 
Substitution of equation (6) into 


gives: 


= Rs 
adx| U(Ts t.) (R, 5 )] (8) 


In order to integrate this expression, 


equation (7 


it 1s necessary to express the tempera- 
T,, as a function of “x.” The 
necessary relation is given by Equa- 
tion (1). Introducing Equation (1 

into Equation (8) and then perform- 


ture, 


ing the necessary integration between 


the limits of x = o and x = L, yields 


the desired expansion, After simplifi- 
cation and collection of terms, the de- 
sired expression is obtained for the 
relative expansion between the tubes 
a fixed tube sheet 
the 


and tube sheet of 


heat exchanger with boiling on 


shell side as: 


a(T,—t, ( “ )[R 


l 
UA 
WC 


Notice that a, W. C. U, oe, 
taken 
temperature, 


and R 


are as being independent of 


Counterflow operation—This type 
of operation differs from the previous 
case in that the shell also undergoes a 
temperature change with length. From 
Assumption (4), this variation will be 
taken as being the same as the varia- 
tion in the shell side fluid tempera- 
Figure (2 


ture. shows a graphical 


portrayal of counterflow operation 
with the various lengths and tempera- 
tures required shown. It should be 
that the shell side fluid 
sumed as the hotter of the two fluids 


interchanging heat. If 


noted is as- 


the definition 
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FIGURE 2—Temperature distribution in counterflow operation. 
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of the relative expansion is retained 
as expressed in Equation (7), the re- 
sulting answer obtained for this case 
This 
presents no particular problem except 
that the 


will be numerically negative 


negative value will denote 
that the shell has expanded more than 


the tubes 


Proceeding as before, the “Thermal 


Efficiency’! can be written as: 
UA ( wc ) 
x{ | 
L we 
UA ( = 
x(4 
L we 


(10 
[his expression can be simplified by 
using the following notation 


UA 

— ( WC) 4 9 Wc 
wc \ we we 

1] 

Substitution of the relations shown 


in (11) into (10) yields 








Since it is desirable to obtain a so 
lution which has those elements which 


will be known to the designer, the 


heat balanee relation is now intro- 


duced 





I I we 
: (t t. I 
wi sare 
Introducing (13a) into (12) yields an 


equation which can be solved for t, 


t ts 8 Be Ox 
I te l Be Ox \4 
By proper man pulation this Equa 


made to yield the 
After perform- 


tion 14). can be 
desired relation for t, 
ing these 


operations, one arrives at 


Equation 15 


I ; Be Ox t | Be Ox 
t ) | 15 
Note also that from either Equation 
13) or (13a I, can be written as 
t t. 
ie I ? 16 


is 


If once again the arithmetic mean 
tube temperature, and the same nota- 
tion as for the previous Case is used, 


this equation results 


Introducing Equation (17 


, Zives: 


R, 
r, — ts (R > Jus 


Substitute for Tx the 


Equation (7 


rd x Il 


from 


value 











5 
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Equation lb 
ax (RHEL) +H | 


Now 


determined 


rdx | (rR 


introduce for tx its value as 


from E 


juation 15 


which can be implified as 


ax (v) (2. 4*)( 


Equation 21 is of the same torm 


i the equation obtained lor the tam 


of boiling on the shell side Phus, the 


solution should be similar. Performing 
the indicated integration between 
lumits yields the desired answer with 
the values of a, | R.. R.. © and B 


being taken as constants. The answer 


is given in Equation QZ) as 


a(5 r) E = | ; oot | 


Simplifying Equation (22) and re 


arranging terms to <« orrespond in form 
final form 


to Equation 9) yields the 


for this case in Equation (2% 


Temperature distribution in parallel flow operation 


(Ta) 


It can readily be 


limit, Equation }) 18 the equivalent 


ol Equation y except for the newa 


tive sign as has been indicated pre 


Parallel Flow Operation The d 


tribution ol fluid temperat res tor tl 

case 18 portrayed in I ire 4. As tor 
the case of countertlo operation, the 
shell ice ] a mned to be tiie hotter 
ide and con equently i re il c re 


obtained 


sult will be 
The Dhermal Efficien for par 
illel flow 1s 
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(26 
ty } 


T; 
Then, T, 


Solving Equation (26) for Tx yields: 


(] ox 


Once again, Equation (17) for the 
arithmetic average tube temperature 
can be rewritten as: 


Rs 
Trovs = Ts ~ U (T; te)(R. +5) 17) 


and by heat balance, may also be 
written as: 

t.= B (T; Ts) + ts 

(28 

BT, — ts] 


(28) 


Combining (17) and 


Trave = Ts 
[ R. T 


Introducing Equation (29 


yields: 
adx [ T.-— U (1 «(1+ B) — PT; ts) 
(30) 


(n+ 8)-1] 


and upon further re-arrangement and 


(29) 


into 
Equation (7 


with the introduction of (27 


Rs\,, P 
adx (— U)( Ric yer, t,] [e7*} (31) 


Once again, notice that the form of 
Equation (31) is the same as for the 
previous two cases considered. Per- 
forming the indicated integration be- 
tween limits with a, U, R,, Re, o and 
B taken as constants, the following 
solution results: 


a (T,-—t) ( u)(R. t ee yt out | 
(32) 


can be manipulated 
to arrive at the same form of solution 


Equation (32) 


we have for the previous cases. This 
results in the following: 


_ “WG R, 1 

r)( A )u (x )G a) 
l 
J © 

Wai +82) 
The final condition of the heat 
exchanger will be such that the tubes 
and shell will (under steady state con- 
ditions and rigid tube sheets) be the 
same length. Since the total force ex- 
erted by the tubes must equal that 
exerted by the shell, it is a simple 
matter to calculate the final length of 
each and the direct longitudinal stress 


@ (ty 


(33) 


imposed by the relative expansions. 


Discussion—-Based upon certain 
simplifying assumptions, a solution for 
the relative expansion of the tubes in 
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fixed tube sheet heat exchangers has 
been developed for three practical 
conditions of operation, 

Although only the cases of boiling, 
true counterflow and true parallel 
flow operation have been considered, 
the solutions obtained can be used for 
other types of operation. It is only 
necessary to introduce the proper log- 
arithmic mean temperature difference 
correction factor for multipass ar- 


(TEMA Standards 


follow through the derivations given 


rangements and 
in this paper. 

The solutions obtained will be help- 
ful to the designer and user of such 
units in that he will be able to com- 
pare new units with designs and con- 
ditions that have already proven suc- 
cessful or as a guide to extrapolation. 
“The 


stresses of a finite-length circular tube 


As noted in a recent work,® 
with high radial temperature varia- 
tion across the tube wall and uniform 
internal pressure constitute a compli- 
cated two-dimensional problem even 
within the range of elastic theory, 
since the stress distribution depends 
both on the axial and the radial dis- 


tance.’ In view of the fact that these 


PETROLEUM 


authors® were only able to obtain a 
solution for two limiting cases which 
reduced the problem to a one-dimen- 
sional one, it is highly improbable that 
the solutions arrived at in the present 
study can be combined directly with 
their work to arrive at the true stresses 
in the tubes of a fixed tube sheet heat 
exchanger. Further investigation into 
the problem is necessary before the 
complete solution to the true stresses 
in the tubes of a fixed tube sheet heat 
This 


work is now tentatively being studied. 


exchanger can be established. 


NOMENCLATURE 


Area of 
sq. ft 


heat transfer surface 


Specific heat at constant pressure 


of cold fluid, Btu/lb. °F. 

Specific heat at constant pressure 

of hot fluid, Btu/lb j 

2.7183 

Temperature of cold fluid, °! 

Temperature of hot fluid, °F. 

Overall heat transfer coefficient 

based on outside surface, Btu/hr. 
F—sq. ft. 

Flow rate of cold fluid, lb/hr 

Flow rate of hot fluid, lb/hr 

Effective tube length, ft. 

Length of tube to section “x,” ft. 

Temperature of tube, °F 

Local rate of heat transfer, Btu/hr. 

per unit area 


Resistance (including scale and 


boiling values) from outside of 


tube surface to the hot fluid 
Resistance of tube 2 In 
Tube radius, ft 
Thermal conductivity, Btu/hr 
oF 
ft. 
Coefficient of linear expansion/°F 
UA 
L 
WC ais 
wc 
we 
UA 
wc 


sq. ft. 


wc 


Other Subscripts 


1 Refers to entering conditions 

2 Refers to exit conditions. 
o Refers to outside of tube 
i Refers to inside of tubes 

ave Refers to arithmetic mean conditions. 
x Refers to properties at position ‘‘x.” 
s Refers to saturation temperature 
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THE CONDENSATION of hydro- 


carbon vapors is one of the most fre- 





quent operations in the petroleum in- 





dustry. The coefficient for heat trans- 






fer has to be evaluated often, either 





for design purposes or for evaluating 





the operating characteristics of exist- 





ing equipment. This article presents a 





method of shortening these calcula- 






tions by correlating the physical prop- 





erties of hydro« arbons. 





To review briefly the steps in the 





evaluation of a heat transfer coeffi- 





cient for design purposes, consider a 








tube of a commercial exchanger. The 
























Condensing Coefficients 
For Petroleum Fractions 


This rapid method eliminates the usual labo- 
rious part of the Nusselt calculation. An illustrative prob- 


lem shows the application of the charts and method. 


resistances to heat transfer encoun- 


tered are: 


a) inside resistance, 1/h 

b) inside fouling resistance, [, 

c) metal tube wall resistance, re 

d) outside fouling resistance, f 

¢) outside condensing resistance, 1/h 


where these individual resistances are 


related to the overall coefficient of 
heat transfer by the equation 


Over-all coefficient, | 


based on outside tube area 


] 
A./A:) (1/bi) 4 (Ac/Ai) fi + Acre -+ f 












+ + 
; + ; 
; + 
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wate! 


calculated as, 


Exchanger 
von 


h 


The inside coefficient (h can be 


calculated by one of the availal 


equations, such as the following f 





150 (1 + O.O11 te 


*/D 




















The metal tube wall resistance 


X/(kAw 





The fouling resistances, inside and 


outside, are obtained for the parti 


Manufacturers 





le 


or 





1S 





u 


lar Case from experience or from some 
source such as Standards of Tubular 


Assoc ! 








The outside, or condensing coeffi 


cient may be calculated by one of 
following equations 
For single horizontal plain tube 

" 0 79% Ke'pr'¢ ; ‘| l ‘- i nd 

° dZ y 

, — ae DD Lat 
(4) 
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Condensing Coefficients . . . 





For vertical surfaces 
0 944 Ki’ pr'ged “A ] * ] 
he ) 4 J ur L At. 


These equations were derived by 
Nusselt’ 


tions of heat transfer between satur- 


} 


(5 


from theoretical considera- 
ated vapors and a cooler surface, For 
such as the bundles 
in commercial exchangers, it 
has been suggested*® that Equation 
4) be multiplied by a 


multiple tubes, 
found 


factor of 
1/N)* to compensate for the de- 
heat the 


tubes due to the increasing conden- 


creased transfer on lower 


sate film buildup 

In using Equations (4) and (5), 
the temperature drop across the con- 
densate film (/\t.) can be found by 
Ohm’s analogy in 
which the temperature drop across 


using an Law 
any resistance is proportional to the 
resistance and expressed by the fol- 
lowing relationships 


Nte/(1/he) Ati/(1/hi) = At./(1/U 


(6) 
lo determine the condensing coeffi- 
the 
then be as- 
trial 


cient by equations (4) and (5), 


overall coefficient must 


sumed and checked by a and 


error procedure 

+) and (5) the Nusselt 
Korg | 

Mr 

is common to both equations, In 

the trial check 

calculation mentioned previously, this 

group has to be evaluated at the tem- 

perature of the condensate film and 


In Equations 


physical properties group [ 


making and error 


becomes a tedious and laborious task 
requiring a tabulation of the physical 
properties of the condensing material 
over wide temperature ranges. Often 
these tabulations either are not avail- 
do 


needed or they 


8, 9, 


able at the time 


not exist, There are® * a num- 


ber of graphical solutions of Equa- 
tions (4) and (5), but they require 
either the individual values of ther- 
mal conductivity, density, viscosity, 
and latent heat as functions of the 
condensate film temperature or they 
assume constant physical properties 
for the condensing fluid over a large 
temperature range. 

The figures presented here give a 
correlation of the Nusselt physical 
properties group for petroleum frac- 
tions thereby eliminating this labor- 
ious part of the calculations 
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Method of Preparing Charts 
By separating the vapor and liquid 
properties of the condensate, the Nus- 
selt properties group can be written as 


Soar gies 


In this work, the molal average boil- 
ing point and the UOP characteriza- 
tion factor K were used to define the 
petroleum fractions in the correla- 
tions presented. The physical proper- 
were taken i 
10, 11, 12, 13 


from 
individual 


ties various 


sources with 
physical properties being determined 
at various characterization factors, 
molal average boiling points, and con- 


densate film temperatures 


Figure 1 is a plot of the Nusselt 


[ Sree8 
group, 

ae 
film temperature for parameters of 


all with 
eleven 


on 
] vs. condensate 


molal average boiling point 


a characterization factor of 


PETROLEUM 


For characterization factors othe 


than 11 a correction factor must be 
applied to the values obtained from 
Figure 1. By assuming the thermal 
conductivity to be independent of the 
characterization factor, these correc 
tions were calculated by the use of 


the following ratio 


Fans 


to Figure 1 where n is the characteri- 


correction 


zation factor under study. These cor- 
rections are plotted in Figure 3 for 
the following molal average boiling 
points: 100, 200, 300, 400 and 500 F 
Corrections to be used for the higher 


boiling fractions will be found in 


Table 1. 


Figure 2 shows the variation of the 
r)* the 


temperature at parame- 


latent heat function with 
condensing 


ters of molal average boiling point for 


REFINER 





From TEMA” 
Btu 


Fouling resistances 


f, f 0.001 hr F ft’ 
MABP 
Fraction 


therefore, rearranging Equation (1) and 


neglecting the metal resistance 

1/U, 1/h. 0.2618/(0.2183 
0.2618/0.2183) (0.001 } 
0.00212 hr I ft’ 


hoo} 
1300) + 
0.001 
Btu 


outside 


From Equation (4 
K ’ 2 . 1 
he 0.725 ros | 
ae 


First trial 

Assume h, 150 Btu 

1/l 0.00212 +- 1 
hr F 
114 Btu 


hr 
150 
it 


0.00878 
Btu 


(outside 


outside 


hr ft 


+ 


1 L 4 | J from Z At I 
70%) DISTILL 150 
110 


VABP — Correction 


h 
110 


2 be) 6 
ASTM (IO ATION SLOPE Lvt 114 


FIGURE 4—MABP therefore. T; 


the three characterization factors of 
10, 11 and 12 

The 
data will not give the molal average 
of directly; 
therefore, Figure 4 has been included 
that the 
point may be found if the volumetric 
average boiling point and the (10-70 


ASTM distillation slope are 


from Figure 


usual laboratory inspection 


Kr'pe'g | ‘ 
Me 


for 


from Figure - | 


boiling point a fraction 


correction characteriza 


0.97 


from Figure 3, 


tion factor 


so molal average boiling 


therefore 


ho=0.725(132 1.86 0.507 0.97 99 


percent oO} ! 
no check with assumed value of he 150 — So 


Second 


trial 
h 
0.00212 4 
188 Btu/hr 
20 (188/310 
110 11.6 


known 
Illustrative problem: 
Estimate the 
horizontal 
tube 
110 F 
feet 


ft } 
0.00534 


410 Btu/hr 

0.00322 

ft’ I 
11.61 
104.3 1 


A ssurne 
coefficient 
14 Bwe 
will be 
at 90 F 
inside the 


condensing on 
l-inch 
Condensing 
with water 


sec ond 


a single o.d 
plain copper 
conducted at 
at 6 


flowing per 


0.725 ( 54)(3 (0.97) G 
“Petr 


311 


check with assumed value of 310 tad 


: 


42 i 
ole 


tr 


tube 


INSPECTION DATA TUBE DATA _ 8 Dat 
API Gravity 56 therefore, 


ASTM Distillation 


45 
Kr'pe'g 
Percent Vol Temp. “F Mr ween " 
= d a we Star 
0.2618 ft? /f, 
0.2183 ft.2/ft 
= 0.083 inches 
D = 1.000 inches 
Dy — 0.834 inches 


75 
160 
210 
275 
435 
360 
410 
460 
530 
800 


IBP 
10 


Ao 
Aj 
20 x 


NOTATION 


Inside tube area, ft’/ft 


Mean metal tube wall area, 
(Ac — A:)/im (Ac/A:), ft? /ft 
Outside tube area, ft’/ft 
Outside diameter of tube, ft 

From a plot of the ASTM distillation 
data, the slope is determined as 5°F./per- 
cent and the volumetric average boiling 
point equal to 360 F 

From Figure 4 

MABP = 360 — 60 = 300 F 

From Nelson,” the characterization fac- 
tor of this petroleum fractions would be 12 
at a ASTM slope of 5°F/% and a 360 F 
volumetric average boiling point 

As given in Equation (1) the total re- 
sistance to heat transfer, based on the out 
side area of the tube is 


Inside diameter of tube, inch Ate 
Ts 
te 


Inside fouling factor, 
[hr } it’ (inside) | 


Outside fouling factor, U, 
[he I ft’ (outside) | /Btu 
Conversion factor 
4.17 X 10°, ft/hr’ 
Inside coefficient, 
Btu/hr "F ft’ 
Outside coefficient, 
Btu/hr 'F ft® (outside) 
l 7 
Ac/A:) (1/hi) + (Ac/A:) f Aoln h 
Inside resistance: From McAdams 
h, = 150 (1 + O0.011t.) (V®*/D,"’) 
1300 Btu “F ft’) 
Metal resistance: Calculated from Equa 
and based on the outside tube area L 
0.000034 hr—°F—ft" (outside) /Btu MABP 


Btu 


inside) 


Thermal conductivity, 


Btu/hr I ft 
Characterization factor (UOP) 
Thermal conductivity, of con- 


densate at average film tem- 


(hr 
Btu/he I 


erature it 


Length, ft 
Molal average boiling point, 


tion (3 
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TABLE 1 


Condensate Characterisation Factors 
ile 


Temperature 12.5 


10 12 
ol 
O14 


100 } 
nn) 
0 
400 


MN) 


102 
1.022 
600) 02 
”) 1.024 
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lemperature drop across con 
densate film, “} 
Tempe rature drop across inside 
film resistance, “IT 
Temperature drop over-all, “I 
Condensate film temperature, *I 
Average water temperature, “F 
Over-all coefficient of heat 
transfer, Btu/hr I ft’ 
outside 
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{t/se« 
Tube wall thickness, ft 
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THE USE of the extended heating surface has long 
been in practice and the introduction of tubes with plain 
ends and low fins made it feasible to use finned tube in 
standard shell and tube exchangers. In the design of 
finned tubes there is an additional factor that has to be 
taken into consideration since the temperature along the 
outside surface of the fin is higher than that at the base 
of the fin. To evaluate this effect on the transfer of heat, 
a term “fin efficiency” has been introduced.' It is defined 


as: 


‘‘ OdA 


7) 


(q) actual 


h Or» Ar OvAc 4 


where; 0 = temperature difference between the bulk stream 


and the metal fin, 

©, — temperature difference between the bulk stream 
and the metal root, 

Ag outside fin area, 

F fin efficiency, 

h outside heat transfer film coefficient, and 

q the amount of heat transferred through the finned 
tube in unit time 


The use of this efficiency in the design of heat ex- 
changers has been shown to be very satisfactory.***° 

The solution of the above equation depends upon the 
fin geometry, the fin material and the film coefficient. 
The fin efficiency, F, is thus found to be a function of 
the following variables for the shape of the fin as indi- 
cated in Figure 1. (For design purpose, a curve for an 
annular fin of constant thickness was reported as gen- 
erally satisfactory. ) 
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the fin height 

the outside film coefficient based on an equivalent 
outside surface. Acg which is expressed as (A,r + 

F Ar), where A, is the area of the root metal; 
fouling factor on the fin side; 

fin thickness; 

thermal conductivity of fin material; and 

the ratio of outside diameter, D,, and root diameter 


D, 


It is obvious that a trial and error method is sometimes 
required by first assuming a value of h’, and evaluate F 
and then calculate the actual h’, to check with the as- 
sumed value. Experimental data on the film coefficient 
of finned tubes expressed as h’, are available in the litera- 
ture.” 

After the fin efficiency, F, and consequently A,, are 
determined the standard procedure for the design of the 
exchanger can be followed. The following chart is con- 
structed for the purpose of quick estimation of the fin 
efficiency. An example is also shown in the figure with the 
following values: 


h’. 100 Btu/hr’F ft’ I 0.002 
Ku 64 Btu/hr’F ft Y 0.02 in 
H 0.1 in D./D, 1.4 


and the fin efficiency, F, is found to be 0.95 or 95 percent 
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OCTANE NUMBER increases 
averaging 0.7 by the research method 
and 0.5 by the motor method, have 
boosted the anti-knock ratings of 
motor gasolines to record high values 
according to results of the national 
survey of winter 1954-55 motor gaso- 
lines, recently completed. National 
averages of the octane numbers of 
gasolines for the surveys of the past 


three and one-half years show in 


Table | 








TABLE 1 





FIGURE 1—Characteristic trends of premium-price gasolines 
Premium— Price Regular— Price 


Re Ke 

search ! search Motor 
OLN N OLN ( f 

, ‘ indicating the trends of selected prop- lable 2 shows by districts the aver 
Winter, 1951-62 00.0 
Summer, 1052 00.6 
Winter, 1052-53 00.9 
Summer, 1054 O11 - : 
Winter, 1953-54 91.9 7 current sampling locations and the premium-price gasolines sold during 
Summer, 1954 92.9 f 


Winter, 1954-55 93.6 4! q districts the winter of 1954-55 


erties of motor fuels over a number age research and motor-method o¢ 


of years and a map showing the tane numbers of regular-price and 





A total of 4802 samples collected TABLE 2 


from service stations throughout the 
Research— Method Motor— Method 

country were analyzed for the winter 

Premium Regular Premium Regular 

Price Price Price Price 


1954-55 survey by company labora- — pysrpict 


ories r rs , me - . 
tori under t coopt rative agreement | Northeast Area: Maine, Massachusetts, New Hampshire, Vermont 


hetwee . ec © snd northern New York 
n the Bureau of Mine and 2. Mid-Atlantic Coast Region: Rhode Island, Connecticut, New 
the American Petroleum Institute Jersey, Delaware, Marylond, Virginia, central and southern New 
York and eastern Pennsylvania 
| he samples represe nt the produc ts Southeast Area: North Carolina, South Carolina, Georgia, Florida 
a Alabama, and eastern Tennessee 
of 117 companies, large and small Appalachian Area: Ohio, West Virginia, western New York, we 
Pennsylvania, eastern Kentucky, and a small portion of Mar 
who manufacture and supply motor 5. Michigan 
North Ilinois Area: Nothern Indiana, northern Illinos 
Lowa, and Wisconsit 
7. Central Mississippi Area: Western Kentucky, southern | 
In addition to octane numbers, southern Illinow, and eastern Missouri 
Lower Mississippi Area: Mississippi, Louisiana, eastern and s 
ern Arkansas, and western Tennessee 
North Plains Area: Minnesota, North Dakota, and South Dak 
Central Plains Area: Nebraska, central and western lowa, 1 
» . > i ’ western Missouri, and northern Kansas 
tetraethyllead, Reid vapor pressure, South Ploine Asee: Southern Kanses, southwestern Missouri, wes 
and distillation temperatures ern Arkansas, Oklahoma, and northern Texas 
| Southern Texas 
South Mountain States: Southwestern Kansas, panhandies o 
Oklahoma and Texas, western Texas, New Mexico, Colorad 
ing 7 ‘ting > . Utah, Arizona, Nevada, and eastern California 
wet ording to 4 marke ting areas dis | North Mountain States: Wyoming, Montana, Idaho, eastern Wash 
tricts) into which the country is di- ington, and eastern Oregon 
. on f Pacific Northwest: Western Washington, and western Oregor 
vided. The full report available as } Nerthern California 


. Seutherna California 
the Bureau of Mines Report of In- 





vasoline 


tests were made for gravity, corrosion 
percent sulfur, contents of gum and - 


ort 


The data are tabulated by groups 


: ’ f ‘ National Average 
vestigations 5146) also contains charts 


110 PETROLEUM REFINE 





Directed Polymerization of 


Ethylene and Its Homologues 


An insight into the reactions, mechanisms and tech- 


niques for forming straight chain, low molecular weight polymers 


of definite controlled structure by utilizing aluminum alkyl cata- 


lyst. 











This is a lecture given in Essen, Germany on 
October 8, 1954 by Dr. Karl Ziegler before the 
Annual Meeting of the German Society of Petro- 
leum Technology and Coal Chemistry. Its original 
lecture form is unchanged. It is based on the re- 
search work done by K. Ziegler, H. G. Gellert, 
E. Holzkamp and G. Wilke, all of the Max Planck 
Institute for Coal Research, Mulheim, The Ruhr. 
It originally appeared in Brennstoff Chemie, B-C 
Bd 35, No. 21-22, November, 1954. Translation is 
by Edwin J. Barth, petroleum consultant, North- 
ampton, Mass. 
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UNDER THE TERM, “directed polymerization,” are 
classified those process to obtain at will, in pred 
termined technique ind control, certain well defined 
polymers. We use the simple olefins as building block: 

Ethylene is w 


end-products may be a broad series of single, indi idual 


ell adapted for such polymerizations. The 


polyiners of definite structure, or again, we may wish to 
obtain a mixture of homologou polymers ol definite and 
defined structure. We obtain in that case. individual com 
ponents by means of distillation 

Here at the Institute we do not advance the claim of 
heing the first to obtain definite polymers of olefin 
origin At the moment | will not go into the details o 
eactions with which you are already familiar 

My address is particularly concerned with the re 

earches carried out here at the Institute. You will be 
able to form your own opinions as to how comprehen 
range our successful efforts cover in this subject 


diree ted polymerization 


Aluminum Alkyls as Catalysts in the Synthesis. |! 
tarting point of our work was the introductory use ¢ 
aluminum alkyls, especially aluminum tricthyl, as po 
merization catalysts. Now I realize that I must be pre 
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pared to hear some objections in speaking to a group of 
young men who are developing an excellent knowledge of 
the chemistry of oil and coal by established procedures. I 
wish to discuss them now. 

One may ask: “Aren’t these just items of academic 
interest the speaker is discussing?” “Isn’t the use of this 
type of catalyst prohibitive due to difficulty of prepara- 
tion, its cost, and the extreme tendency of aluminum 
triethyl to spontaneous combustion; and in addition to 
being extremely hygroscopic, etc.?” 

The answers are: 

@ We have found in recent months a new process for 
preparing these alkyls, especially the triethyl! compound. 
This was achieved with the excellent work and coopera- 
tion of my colleague of many years, Dr, Gellert. The proc- 
ess requires only basic raw materials; costs are well within 
2-3 German marks per kilo (21 to 32 cents per pound). 
Further details I cannot give you now. That they will 
tally, you may be sure. 

In the light of our reports on these researches it is 
apparent that aluminum triethyl functions as a true cata- 
lyst, offering no practical difficulties in its use. It will be 
shown that it can be just as definitely controlled, pre- 
pared and handled as any of our common reagents today. 

@ It is true that the properties of these catalysts are not 
exactly commonplace, and handling the concentrated 
pure alkyl calls for a little practice, In the plant we em- 
ploy solutions of the catalysts, and these of course show a 
much lower degree of inflammability. Our experience has 
been that we have had, luckily enough, relatively harm- 
less accidents——-mostly in small-scale glass apparatus and 
never in plant metal equipment. 

We are convinced that technical difficulties that may 
arise in handling this catalyst commercially will be much 
less, for instance, than using anhydrous hydrofluoric acid 
on a commercial scale, a catalyst which we have now 
dropped. In the latter case experience made it possible to 
handle even this extremely poisonous reagent on a large 
scale, There was some difficulty, of course, since HF is 
an extremely corrosive material to plant equipment. There 
are no corrosion problems with the aluminum alkyls what- 
soever; one may work with ordinary iron or in carbon- 
steel equipment. 


Growth and Displacement——Two Possibilities of the 
Ethylene-Aluminum Alkyl Reaction. | wish now to 
present to you the problems of what | term “directed” 
polymerization 

Under exact control we want to process ethylene into 
homologues or polymers which will coxsist of completely 
straight chains of definite structure with the double bond 
at the end of the chain (a-olefins). In addition, we wish 
to polymerize them to a definite molecular weight. 


nC, H, —~ H(C,H4).. CH CH 


We do this by a combination of two fundamentally 
simple reactions. One of these reactions was described in 
previous publications and lectures.’ The other reaction is 
new and is now being described for the first time. Both 
are between ethylene and aluminum alkyl. 

Reaction 1—-We are already familiar with the step-wise 
addition of aluminum alkyls to ethylene forming higher 


aluminum alkyls, as follows: 


C,H; al + CH; CH, — C:H; CH; CH; al 
C,H, 
C.Hs CH, CH; al — C,Hs{(CH;) (CH) |. al 
(al Vy Al.) 

The conditions are: 

Temperature, 212-248° F 

Ethylene pressures preferably around 50-100 atmo- 
spheres to secure high reaction rates 

Under these conditions the aluminum alkyl builds up to 
the higher alkyls, I have given this building up process 
the term “growth.” 

Reaction rates below 212° F. are slow, and above 248 
F, (120C.) 
this time. 

Reaction 2 


there are complications I will not go into at 


The second reaction or aspect of this whole 
problem is a new discovery—again between ethylene and 
an aluminum alkyl: 

1) H(C.:H,),». CH, CH: al 

2) Plus C.H, — H(C:H,)». CH. CH, CH, CH; al 

3) Plus C.H,— H(C,H,),. CH CH, + CH, CH; al 


( 
' 
{ 


Equation | shows how the chain is built up ( “growth” 
The second equation indicates how ethylene “displaces 
or supplants this chain combination of aluminum. We 
have, therefore, called the second of these two reactions 
a “displacement” reaction. 

Under normal conditions we find we have only the 
first or “build up” type of reaction taking place. Working 
in the range of 212°-248° F 


num alkyls. 


we obtain the higer alumi- 


Upon increasing the temperature, however, the second 
or “displacement” reaction becomes increasingly manifest 
with the result that the reaction between ethylene and 
aluminum triethyl tends increasingly in the direction of 
olefin formation. Now at high temperatures, the a-olefins 
which have formed are themselves reactive with alumi- 
num alkyls. 

They are changed in a characteristic fashion which | 
will discuss later. It results in a general mixture of all 
types of ethylene polymers with structures, in the main, 
other than straight chain type. The situation is very 
characteristic, of course, of an uncontrolled reaction. It is 
not a “directed” polymerization 

In the course of our work to obtain a better picture of 
our researches, we came upon the following observation 
Namely, the “displacement” reaction can be tremendously 
accelerated by mere traces of definite substances which 
we have designated co-catalysts for reasons that will be- 
come apparent. My co-worker, Dr, Holzkamp, discovered 
this fact and it is reported in one of his dissertations 

Nickel was proved to be the most efficacious substance 
so far for this particular purpose. Only very small portions 
of colloidal nickel are sufficient at room temperatures, o1 
slightly above, to speed this “displacement” rapidly to 
completion, 

The proper combination, or ratio, of the “growth” re- 
action and our “displacement” reaction (nickel co-catalyst, 
in the latter) affords us an ethylene polymerization proc- 
ess with directional control. By this means we can allow 
polymer buildup to take place simultaneously with “dis- 
placement,” or if we wish, conduct these reactions sepa- 
rately one after the other. 

Conducting both reactions simultaneously, the nature 
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of the end products will obviously depend on the ratio of 
the reaction rate of polymer buildup to that of the dis- 
placement reaction. 


Dimerization of Ethylene to Butene—1. Next we 
discuss the quite important case where our second, or 
“displacement” reaction, proceeds at a much more rapid 
rate than our buildup reaction. It is easily carried out 
Colloidal nickel in amounts of only 0.1-0.2 percent is 
added to the aluminum triethyl, and ethylene is reacted 
with this combined catalyst at 212°-230° F. the normal 
temperature for the polymerization or buildup reaction 
discussed above. 

A steady continuous exchange of ethylene and ethyl 
occurs, 


C2H; al C.H, — CH, 


C.H;, al 
] 2 | 2 
which, of course, is not noticeable. We can verify the 
course of this reaction by tagging either the ethylene or 
the aluminum alkyl with an isotope 
As soon as a butyl group has been built up in this poly- 
mer type reaction, then the displacement becomes evident: 


C,H, 
C,H; al + C,H, -> C;:Hs CH; CH; al —-— 
C.H, al C,H; CH CH 


Since under these conditions the displacement reaction 
proceeds at a much faster rate than polymer growth, a 
buildup of longer chains is not possible. What actually 
occurs is that each aluminum butyl just formed will be 
converted without exception into butene aluminum ethyl 
even before it has time to add to an ethylene group 
forming aluminum hexyl. In other words, aluminum 
triethyl activated by nickel will form butene-1 almost 
quantitatively from ethylene at between 212° and 230° F 

The fact that the butene, practically speaking, is still 
fairly inert or non-reactive toward aluminum triethyl is a 
very important item at this point in the conduct of the 
whole reaction. Nothing happens to it. It is a simple mat- 
ter to discern that a catalyst with these properties must 
substantially selectively dimerize ethylene in mixture with 
other olefins. This is especially true in mixtures with 
propylene since the latter is just as little altered by alumi- 
num triethyl at 212°-250° F. as is butene 


Using the one and the same fluid aluminum triethyl- 
nickel catalyst for dimerizing ethylene to butylene, and 
carrying that operation out for any length of time con- 
tinuously, one notes that the butene yield has dropped 
after several hours from an initial point well over 90 
percent down to 20 percent, 10 percent or even lower. In 
that case one will obtain higher ethylene polymers 
hexene, octene, decene, etc. in increased amounts instead 
of butene. The explanation is simple: the supposition or 
condition for the exclusive formation of butene is that 
the “displacement” reaction proceeds at a much more 
rapid rate than the “building-up” of radicals 

For instance, if the reaction proceeds: 10,000 times 
faster, the butene yield must be 99.99 percent, 100 times 
faster, the butene still will form to the extent of 99 per- 
cent, and 10 times faster the yield is 90 percent 

Since the nickel catalyst is obviously also very reactive 
one is not aware that its efficiency actually diminishes 
continuously during the operation. 

If we start out with a satisfactory high initial activity, 
an efficiency loss or inactivation in a ratio of 1000:1 
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FIGURE 1—Flow diagram of apparatus for continuous dimerization 
of ethylene 











would signify a drop in yield from 99.99 percent down to 
only 90 percent, according to calculations. If activity de 
creases further, however, a critical state is reached with 
the rapid decrease in butene yield indicating complete in 
activity of the nickel co-catalyst 

In his researches Dr, Wilkie has made a most important 
and far-reaching observation in uncovering the fact that 
the nickel co-catalyst durability, or life, could be very 
much improved by conducting the reaction in the presence 
of traces of acetylene or some of its derivatives, such as 
phenylacetylene. A content of 0.2 percent acetylene in 
ethylene results in a tremendous increase in the life of 
nickel metal 


A diagram of our apparatus for the continuous con- 
version of ethylene to pure a-butylene is shown in Figure 
I. It embraces the above findings 

The fluid aluminum triethyl! catalyst is pumped to auto 
clave A which is equipped with a magnetic stirrer device 
Ethylene at 40 atmospheres pressure is pumped into the 
autoclave through valve, V,. The liquid contents of the 
autoclave are withdrawn by pump P,, which discharges 
into vessel, B, under expansion. The fluid catalyst is 
separated in this vessel from the volatile C. and C, prod 
ucts Stepwise cooling down to 94 F. is used to x parate 
the gases into butene-l and ethylene, The ethylene re 
circulates through the gas meter, G, and pump, P,, back 
to the ethylene feed line. In the separation of the ethylene 
and the butene-1, the gases are first chilled to 32 F. in 
vessel, D, where some Cy, hydrocarbons separate out. A 
small amount of co-catalyst is injected into this system at 


some convenient point. Fluid catalyst 


passes through 
vessel, F, and pump, P,, and back into the autoclave, re 
actor, A 


percent on a once-through basis 


Phe conversion of ethylene is approximately 65 
Consumption of catalyst is at a minimum—usually 
much below | percent. It is de pendent, to a great extent 
on the presence of certain mmpunities in the ethylene 

Ihe small increase in catalyst consumption is not of 
great practi al consequence in View of the low cost of 
aluminum triethyl 


The conversion of ethylene to butylene proceeds 
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smoothly and simply; in cases of need it could be con- 
sidered as a more feasible method to produce absolutely 
pure butylene than from present-day sources, such as 
cracking-still gases. The latter method entails expensive 
separational processing 
balance problems, etc. 


distillation equipment, heat 
For instance, American methods 
for obtaining butadiene from C, cuts by cracking oil-gases 
does not appear feasible for European industrial econ- 
omy. It is costly from the standpoint of thermal balance. 

We have in mind, rather the proposition of a butadiene 
synthesis based on a combination of ethylene dimeriza- 
tion and the dehydrogenation of butylene. 


Synthesis of Higher «a-Olefines. We proceed next to 
the problem of synthesizing higher olefines, such as the 
alpha-hexene, octene, decene, etc. To solve this problem 
one might logically enough propose the method discussed 
above. That this is not feasible without modifications will 
become clear in the following discussion. 

The first difficulty is statistical in nature. To make 
octylene, for instance, calls for first adding three ethylene 
groups in succession to the aluminum alkyl. We must then 
use a fourth ethylene in our “displacement” reaction. This 
is equivalent to operating in ratios of “chain buildup” to 
“displacement” in about 3 to 1. Similarly, for hexene the 
ratio would be 2 to 1. Without modifications it is not pos- 
sible in practice to secure a series of polymer reactions and 
bring these displacement reactions into action at will. 

The relationships are obscured by conditions basically 
statistical in nature, the result being that instead of ob- 
taining pure hexene we would have to expect a mixture 
of olefins such as butenes, hexenes and octenes with 
perhaps hexene at a maximum. In making octene, similar 
mixtures would be obtained with octene predominating. 
Surmounting this basic difficulty is of primary importance. 
The solution we are compelled to accept is to produce 
ethylene polymers with uniform alpha-olefinic structure at 
a selectively chosen maximum in the distribution curve 
Reflecting further, however, we recall that in producing 
butene it was only necessary that the second, or displace- 
ment reaction, proceed at a much greater rate than 
polymer buildup. It is immaterial whether or not the 
numerical ratio be 100,000 ; 1 or even 10 : 1; in each case 
at least a 90 percent butylene yield is possible. In the im- 
mediate problem, as we pose it above, the matter is more 
complicated, 

For preferential formation of hexene the ratio of re- 
action rates for both reactions must be exactly | : 2, for 
octene 1 : 3, for decene | : 4, etc. For a single definite re- 
action an entirely different set of requirements must be 
set up for the constant of this relationship, during reaction, 
than in the case of the synthesis of butylene. The numeri- 
cal relationship is determined by, or dependent on, the 
activity of the co-catalyst. We note at once that despite 
all sorts of techniques, such as using traces of acetylene, 
etc., it is not possible to define operating conditions so 
accurately nor to hold them constant. We cannot proceed 
therefore with the proposal of simultaneous use of catalyst 
plus co-catalyst as was satisfactory for butene 

Therefore we must make use of the second possibility 
which is to conduct the “build-up” operation and the “‘dis- 
placement” operation separately. Polymerization is done 
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in separate steps, extreme care being taken to eliminate 
contamination of traces of the “displacement” catalyst 
This is carried out in simple fashion using a continuous 
reaction tower. This tower, of steel construction, is 
equipped with a large number of aluminum trays contain- 
ing the aluminum alkyl in a layer about 3 mm, (0.12 
inches) in depth. This provides a ratio of 300 cc. of the 
trialkyl per liter of tower volume. The tower is filled with 
ethylene at 100 atmospheres pressure. Aluminum trialkyl 
enters under pump pressure at the top and is withdrawn 
off the bottom of the tower. The tower is designed so that 
heat can be added to maintain exact temperature con- 
trol at 212-230° F. An aluminum alkyl of any desired 
chain length can be drawn off at the bottom of this tower, 
its chain-length depending on the speed of catalyst entry 
in relation to tower height. The operation is closely con- 
trolled by analytical determination of the aluminum con- 
tent of the effluent. If necessary, more catalyst is pumped 
to the tower, or again, we can make use of more towers 
in series, etc. 

In a second tower we next react an exact amount of 
aluminum trialkyl with ethylene gas, below 212° F., pref- 
erably between temperatures of 140 and 158° F. This is 
done in the presence of nickel. A mixture of a-olefins of 
the desired type plus aluminum triethyl is drawn off at 
bottom. The polymer or build-up reaction is very sluggish 
at 140-158° F. The aluminum alky] does not 
chain length,” nor is it possible to lose ethylene in any 


“grow 1n 


butylene formation. 

For this “displacement” phase of the reaction two alter 
natives again present themselves. As a first case, we can 
dissolve or suspend a trace of colloidal nickel in the alumi- 
num alkyl, making use of an inert ceramic filler in the 
tower (to secure surface area, etc.). The effluent o1 
a-olefin plus aluminum triethyl at the bottom will then 
contain nickel, which obviously must be separated before 
further processing. This is best carried out by high-vacuum 
thin-film distillation at as low a temperature as possible 
An overhead distillate is obtained free of nickel, A small 
amount of nickel-containing residue results from the 
operation, too. 


Alternatively, we may also proceed by allowing the 
aluminum alkyl mixture to flow down slowly over the 
nickel catalyst supported on an inert carrier which is 
fixed in the tower, We next charge the tower with ethyl. 
ene. We proceed as above, drawing off now, however, out 
desired a-olefin mixture and the aluminum triethyl, which 
is now nickel-free. 

The process outlined had all the appearances of sim- 
plicity but a difficulty threatened us. The very nickel cat 
alyst required in the replacement reaction also catalyzed 
the shifting of the double bond along the chain. This, of 
course, meant our reaction products were no longer pure 
a-olefins but contained substantial amounts of isomers 
with double bonds in the middle of the chain. Our basi 
principle of obtaining unique and structurally definite 
units in our reaction product would thereby be lost, espe- 
cially since we know the a-olefins are much more valuable 
in special applications in the chemical industry than are 
their isomers. 


Again, we found a solution. It was shown that small 


percentages of acetylenic hydrocarbons will completely 
inhibit or prevent shifting of the double bond, by simply 
poisoning the catalyst in this regard. However, these 
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materials have little eflect on the catalysis of our second, 
or “displacement,” reaction 

Dr. Holzkamp brought these facts to light in his re- 
search work. The use of infra-red analytical techniques 
was of great aid in his explanation of these catalytic re- 
actions, According to his findings the reaction-products 
are mixtures of a-olefins and aluminum triethyl, easily 
separated by distillation into: 

® a-olefins—such as hexene, octene, decene, etc., boil- 

ing below aluminum triethyl. 

@ Aluminum triethyl, and similar boiling range a-olefins, 
especially the aluminum triethyl and dodecene 
® «-olefins—above the triethyl compound. 

Cut No. 2 is returned to the polymer tower where 
the dodecene remains unchanged. However, the boiling 
point of the aluminum trialkyl increases. In order to 
separate and obtain the dodecene it is only necessary 
at this point to put the mix through a vacuum dis- 
tillation before pumping it to the “displacement” tower 
The aluminum triethyl shows long catalyst life in con- 
tinuous recirculation with small losses, as such, or me- 
chanical losses made up as needed. We regard the cata 
lyst as most useful and efficient for ethylene conversion 
to higher molecular weight a-olefins. 


Statistical and Non-Statistical Course of the Poly- 
merization Reaction. Mixtures of straight-chain a-ole- 
fins are, therefore, a product of our procedure, Their 
constitution depends on the degree of chain-growth of 
the aluminum triethyl in the polymer tower, Their com 
How- 
ever, their composition follows the distribution laws as 
shown diagrammatically in Figure 2 


position is dependent simply on statistical rules 


In the chain-growth reaction as carried out in our 
first phase we have the potential to control the shape of 
this distribution curve. We can shift or force it to right 
or left. We like to consider it as a sort of measure or an 
“index of direction” that the chain-growth is taking 
but which is limited, perhaps, by statistical barriers 

Is it possible to overcome the difficulty now and find 
in practice that maybe we can so narrow our distribu- 
tion curve so as to obtain only a few adjacently located 
a-olefins, or. as in the ideal case, only the one olefin 
such as decene or dodecene? Such a possibility exists, 
indeed, even though not yet realized in practice 
today is the 


Recalling the motto: “The dream of 


reality of tomorrow,” I will give you the principle as 
to how this procedure can be carried out 
I have presented to you the “replacement” or “dis 
reaction, and how it is catalyzed by nickel 
H(C.H, CH, CH; al 
H(C.H, CH CH 


plac ing 


CH, ; 
C,H, al 

I had always been writing it from one side—left to 
right. Fundamentally, the reaction is actually reversible 
If we had a need up to now to consider only the re 
action as going in one direction, it was mainly because 
we operated with ethylene in excess in the “displace- 
ment” phase; secondly, also because the system of alu- 
minum triethyl plus higher a-olefins is more favored o1 
supersedes the system of higher aluminum trialkyl plus 
ethylene--and without doubt quite strongly from the 
standpoint of equilibrium constants 


Nevertheless, one can make the longer aluminum 


alkyls in a reverse manner from the higher olefins plus 


aluminum triethyl, using the procedure of a continuous 
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FIGURE 2—Distribution of reaction products at mole ratio of 
C,H,al : CH, 1 2 


withdrawl of ethylene. This is similar to the following 
combination procedure 

Let us assume we wish to enhance, or speed up, the 
formation primarily of a-decene, We then conduct the 
basic process so as to produce, according to the usual 
distribution-curve, only small amounts of C,, and higher 
olefines, The maximum of the curve is then not at.C 
but, perhaps, more nearly at Cy; but the C,, will be 
formed in quite appreciable quantities, We then separat 
the individual aluminm butyl 


components and make 


from butene, aluminum hexyl from hexene, the octy! 
compound from octene by “reversible displacement.” 

In carrying out the procedure only a part of the 
aluminum triethyl is needed. Each of the above alumi 
num compounds mentioned as examples is now treated 
individually with a suitable or 


requisite quantity ol 


ethylene in the “poly tower” in order then to yield again 
substantial quantities of decene, et in the subsequent 
‘displac ement,” 

The whol procedure therefore is Carried out in a sult 
distilla 


and onward 


able combination of “build-up,” 


displac ement,” 
tion, reversed displac ement build-up,” 
One naturally provides for ethylene storage, and for 


ethylene “make-up” in a tank used also as run-down 


for ethylene recovered from the “reversed displacement 
operation 

One would, of course, in addition also provide for 
storage tanks for the aluminum triethyl, Any mechanical 
or losses due 


to deterioration are made up in this tank 


Ihe catalyst flows continuously from the storage tank to 
polymer-tower, to the “reverse-displacement” equipment 
and back to storage 


Fractions from the distillations are recovered in re 


spective C,, Cy, and C, tow lines, with the 


Co olefin plus small amounts of C plu a 


recovery ol 
definite end 
Each of the ( C,, and C, systems has con 


products 


nections to the various respective operation 
Such a scheme is almost a staircase ving ethylene 
stepwise upward to higher molecular 


The C, 


a-decene exclusively 


‘ht product 

portion is lost, of course, in trying to make 

But it is also clear that such drasti 
In other 


a specific use or demand for a-decene 


conditions should not be set in the fir 


plas f 


words. if there 1s 
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as such, one can suitably enough use some C,, and a 
little less C,, in average cases 

The characteristics of the above procedures appear 
Utopian. The difficulty of realization lies in the fact that 
while the principles of reversible displacements are well 
known, we have not as yet found a smooth operating 
technique. Ethylene is not removed. so easily. If we 
speed up ethylene discharge by raising the temperature, 
the a-olefin will begin to dimerize, catalyzed by the alu- 
minum alkyls. 

If we use the highly active nickel catalysts to prevent 
the dimerization, we must reckon with shifting of the 
double bonds, The latter occurrence upsets the whole 
process since only a-olefins enter into the above described 
reactions. All constituents that become isomerized are 
lost for use in the process, 

It will be, therefore, some time before we are able to 
put this kind of anti-statistically controlled, or directed, 
ethylene build-up into practice. 

However, I would not have presented this Utopia, as 
it were, to you so fully had I not been able to say in 
summary also something of a much more positive na- 
ture. We have recently learned to convert a-olefins very 
smoothly into the corresponding terminal OH primary 
higher alcohols, The procedure is simple and cheap with 
the reaction as follows: 

H (C,H,) o1 CH = CH, 

I wish to point out that the procedure definitely 
produces terminal OH primary alcohols, I cannot, for 
the moment, reveal how it is done. You may be sure of 
the correctness of my statements. You will recognize at 


> H(C,H,) as CH, CH, OH 


once that the combination of our a-olefin process with 
this new reaction contains within it the possibility of 
actually synthesizing individual pure higher fatty alco- 
hols from ethylene. 

As to the peculiarities of these reactions, we vision 
already quite clearly how we will overcome statistical 
obstacles for the combination: ethylene higher a-olefins 
primary alcohols. We put such distribution curves to use 
as are shown in Figure II. However, these are much 
narrower than the usual type, We can, of course, con- 
trol the maximum of the curve as desired. 

This allows us to give this sort of “polymero-addition” 
reaction a grading-index, or furnish a “degree of direc- 
tion” value, with upper limits imposed. 


Higher Olefins as Raw Products in Polymerization 
Reactions. My theme is called “Directed Polymeriza- 
tion of Ethylene and Its Homologues,” and so far I 
have spoken only of ethylene. It is desirable to say a few 
words concerning other olefins. There is less to be said 
here in general. 

If we start out in the above described cycles by using 
aluminum tripropyl, “building-up” with ethylene, and 
then in the displacement reaction employing propylene, 
we will quite logically produce odd-numbered homol- 
ogous olefins. It has not yet been put to practice but very 
probably will. 

With propylene alone it is not possible to obtain a 
similar and diverse “addition” of many molecules as we 
have in the case of ethylene. The same holds true for all 
the higher olefins. 
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The only reaction using aluminum 


alkyls, is the catalytic dimerization to 2 methylpentene-| 
at 300-400 F. The reaction runs smoothly as follows:' 
CH, CH CH, + CH, CH CH, — CH, CH: CH; 


CH; C = CH; 


possible here, 


The product is 99 percent pure. 
All a-olefins behave similarly: 


R CH = CH, + R — CH = CH, — R CH: CH: 


R C CH, 

The specific action of our aluminum trialkyl catalyst 
stops in the case of olefins containing a double bond in 
the middle. They react only to the extent of their con- 
version to a-olefins and ultimately yield dimers. 

If we combine this a-olefin dimerization with the 
directional build-up of thylene, or with the “build-up” 
of odd-numbered a-olefins from 1 propylene plus n 
ethylenes, we can, of course, prepare also a variety of 
similarly branched olefins from our primary building 
blocks 


enlarged further by a so-called “mixed dimerization.” 


ethylene and propylene. Such a variety can be 


The latter of course, is in that case characterized by a 


statistical type of reaction—-four reaction products are 


formed: 
CH; CH = CH, + CH, CH, CH, CH: CH CH: — 
(1 CH, CH, CH, 
CH, C = CH, 


CH, CH, CH; 


CH, CH; CH: CH: C 


(3) CH, C CH, 


| 
CH, CH, CH; CH: CH; CH; 
CH, CH, CH; CH; 
| 
CH, CH; CH; CH, CH; CH; 


These mixtures are separated by distillation. In addi- 
tion, one can speak even here of certain “direction” due 
to the peculiar form of “building-up” these dimers 

However, a provocative problem still remains. Namely, 
can we attach at will, in the following manner, propy- 
lene on to hexene. 

CH CH CH; 


CH, CH, CH, CH, CH CH; 


or hexene on to propylene as follows: 
CH, CH CH, 
t 
CH, CH, CH, CH, CH CH 


We have some very hopeful indications that subtle 
types of “directional” procedures of this kind will be a 
SUCCESS, 

Apart from that, we can say that the aluminum 
alkyls have opened up to us a “box of chemical bricks,” 
containing ethylene and propylene as primary building 
blocks. 

With these we can put together by new, unique 
methods of synthesis higher olefins of definite structure 
and great variety even though a few limitations still 
confront us. 
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Hye udry Process Corp yration 
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ments of 


HIGH-QUALITY 


today’s gasoline have made 


require 


essential the octane improvement of 


high-sulfur naphthas. However, such 


naphthas, if processed directly by 
modern platinum reforming processes 
do not respond with as desirable a 
performance as do low-sulfur charge 
stocks. Specifically, the useful life of 
the reforming catalyst can be im 


paired and a loss in selectivity may 


occur, When selectivity declines, there 
is a decrease in the amount of liquid 
gasoline produced at a given octane 
number 
be attributed to the 


catalyst of certain minor 


This poor performance can 
effect on the 
constituents 
in the naphtha, most prominent of 
which is sulfur. In addition, other 
harmful components can be present 
including oxygen and nitrogen, when 


high 


and, also, arsenic and lead 


concentrations 
The olefin 
content of cracked naphthas, such as 


in sufficiently 


coker naphthas, may be of further 
concern. Although such naphthas can 
be regarded as being of low quality 
for reforming, it is highly desirable to 
upgrade them to high-quality gaso- 
line in the best possible manner. 

this 
Houdry Process Corporation has de- 


In order to meet situation, 


REFINER 


veloped a simple catalytic hydropre- 
treatment process to convert naphthas 
with poor reforming characteristics 
into products of superior reforming 
This 
operates at fairly low pressures, is, for 


the sake 


with the reformet 


( harac teristics process, which 


of simplicity, run integrally 


The naphtha pro 


duced by such treatment is freed to 


a high degree from harmful impuri 
ties, and the olefins are hydrogenated 
The processed naphtha is suitable for 
reforming, with excellent results 

The discussion which follows deals 
with the hydro 


chemical factors of 


pretreatment, with the process in 


terms of conditions employed, with 
the effect of process 
with the adv 


vanables and 


finally antages of hydro 
pretreatment 

Chemical Factors— The purpose of 
hydropretreatment is to remove cet 
tain deleterious ingredients from 
naphtha. This is accomplished by the 


conversion of compounds of ilfur 


oxygen, and nitrogen to hydrogen sul 
fide, 


tively 


and ammonia 
Olefins are 
in the process 


Phe 


walter, respec 


also hydrogenated 


significant chemical reactions 
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involved in hydropretreatment can be 


written as follows 


Cubic Peet 
Hydrogen 
Per Barrel 
Per 0.01 
Percent 
Sulfur 
Hydrodesulfurization 
a. RSH (mercaptan 
H *HS + RH 
b. RSR’ )sulfide) + 
2H, ~ H.8 + RH 
c. CHS (thiophene 
1H, - HLS -+ C,H 


The theoretical amount of hydro- 
gen needed to carry out reactions la 
lb, and le 
42 gallon barrels per 0.01 


is shown above in cubi 
feet per 
percent sulfur removed for a charge 
stock of 0.77 sp gr 


Cubic Feet 

Hydrogen 
Per Barrel 

Per 0.01 

Percent 

Oxygen 
} 


Hydrodeoxygenation 

a, ROH (alcohol or phenol 
H, - H,O + RH 

b. ROR’ (ether) + 
2H, ~ H,O + RH RH 


The theoretical amount of hydrogen 
needed to carry out reactions 2a and 
2b is also shown, on the same basis 
as for sulfur hereinbefore 


Cubic Feet 
Hydrogen 
Per Barrel 
Per 0.01 
Percent 
Nitrogen 

3. Hydrodenitrogenation 

CsH.N (pyridine) + 
5H, — NH, + CoH 4.5 

Although compounds other than pyri- 
dine are possible nitrogen constitu- 
ents, pyridine homologs represent 
those most frequently to be expected 
in high-nitrogen naphthas. High con- 
centrations of nitrogen are found in 
cracked products, such as coker napth- 
tha, 


naphtha 


rather than in straight-run 


Cubic Peet 
Hydrogen 
Per Barrel 
Per 1.0 
Percent 
Olefins 
+. Hydrogenation of Olefins 
CaHo ~ CaHan — 7.5 
The amount of hydrogen given here 
is based on a naphtha with olefins 
having an average molecular weight 
equal to 130, Twice as much hydro- 
gen is consumed by diolefins 
In addition, any hydrocracking 
which occurs will consume hydrogen 
The hydrogen consumption in_ this 
case is similar to that for olefin hydro- 
genation, For 


of stock hydrocracked, 7.5 cubix 


each weight percent 
feet 


of hydrogen per barrel will be con- 
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TABLE 1 


Hydrodesulfurization of Sulfur Compounds 
(Houdriforming catalyst; Methyicyclopen- 
tane Hydrocarbon Feed) 


Operating Conditions 
Temperature, degrees fahrenheit 
Pressure, psig 
Liquid hour! 
per hour 
Hydrogen-to-methyleyclopentane 


apace veiocit 


Sulfur Sulfur 
Tr in 
Feed, 
Percent 


Desul 
furize 
Product, tion, 
Percent Percent 


Sulfur Compound 
Elemental! sulfur 0.37 0.01 
n-Buty!l mercaptan 0.45 0.008 
Diethy! Sulfide 048 | 0.01 

Ethy! disulfide 050 | 001 

Pheny! mercapta 0.48 0.006 
Thiophene OAT | 0.007 


sumed for each carbon-carbon scisson 
of compounds having an average mo- 
130 


consumption of hydrogen in hydro- 


lecular weight of However, the 
cracking is very small under the actual 
conditions of Houdry hydropretreat- 
contrast to 


ment. In hydrocracking, 


any dehydrogenation of napthenes 
will produce hydrogen. The quantity 
of hydrogen produced is three moles 
per mole of naphthene converted to 
aromatic. This is equivalent to three 


times 7.5 cubic feet of hydrogen for 


each percent of charge converted 
Also for each 1 percent of aromatic 
hydrogenated, there can be consumed 
three times 7.5 cubic feet of hydrogen 
per barrel Naphthene dehydrogena- 
tion or aromatic hydrogenation is or- 
under Houdry hydro- 


dinarily small 


pretreatment conditions, as data 


shown hereinafter will demonstrate 
Furthermore, any hydrogen consumed 
or produced in naphthene-aromatic 
inter-conversion in_ the pretreating 
step will be compensated for later in 
the Houdriformer by a 
ately 


drogen produced 


proportion- 
greater or lesser amount of hy- 

It is obvious from the calculations 
that the amounts of hydrogen required 
for olefin hydrogenation and desulfur- 
ization are quite modest, For example, 
a charge containing 10 percent olefins 
and 0.20 percent sulfur would require, 


for complete reaction, the following 
10 times 7.5 20 times 1.6 thiophene 

107 cubic feet of hydrogen 
per barrel 


sulfur or 


Ample hydrogen is available for this 
hydropretreatment because hydrogen 
produced in Houdriforming is usually 
in the range of 600 to 1000 cubic feet 
per barrel 

In order to determine if the type of 
sulfur compound was important in 


PETROLEUM 


hydrodesulfurization, Houdriforming 
was carried out with a number of pure 
compounds dissolved in methylcyclo- 
pentane. The results are summarized 
in ‘Table 


that under 


1.' These data show clearly 
Houdriforming conditions 
com- 


the catalyst almost 


ple tely, 


converts 


mercaptans, sulfides, disul- 
fides, thiophene, and even sulfur into 
hydrogen sulfides, As will bs 


this high desulfurization ability is also 


shown 


found at the lower temperatures used 
in hydropretreatment ( pe ration 

In common with other Group VIII 
metal catalysts platinum is known to 
b susceptible to poisoning by sulfur 
compounds under certain conditions 
and inactive platinum sulfide or other 
platinum-sulfur complexes are formed 
It is a that such 


fortunate finding 


poisoning can be prevented by hy 
suffi- 
ciently high to prevent the poisoning 


drogen at a_ partial 


pressure 


reaction, re presented by the reaction 
Pt + H.S — PtS IH 
However, when the amount of hy 
drogen sulfide becomes high in the re 
former, the hydrogen partial pressure 
required to prevent poisoning can be 
come higher than is convenient o 
economical 
Phe effect of sulfur compounds ir 
Houdri 
forming has been shown to inhibit spe 
cifically the 


genation 


very high concentrations in 


action of the dehydro 


platinum) function rathe1 


than the isomerization (acid) func 


tion.’ As a matter of fact, it has been 


reported’ for another platinum re 
forming catalyst that the addition of 
hydrogen sulfide causes some enhance- 


ment of cracking 


The permanence of sulfur poison 


ing has been investigated for short 


runs with the finding that, at least to 
and that 
activity is largely regained upon dis- 
in the charger 


There remains the possibility tested 


some degree, it is reversible 


continuance of sulfur 


with a different reforming catalyst 
that long-term damage of an irrevers 


ible character can occu 


Che 


pretreatment of naphtha feed is car- 


Process Description hydro- 
ried out before the naphtha is fed to 
the catalytic reforming reactors, inas 
much as this operation is, in part, a 
Figure 1 


feed-preparation step pre- 


sents a schematic flow diagram of 
a typical pretreating-Houdriforming 
operation. The feed naphtha, which 
need not be 


highly fractionated. is 


charged to the pretreating reactor 


along with a portion, or all, of the hy- 
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for the hyd 
effluent 


drogen produced in the catalytic re ties for the 
used 
I he 


hydropre treating 


that 


former. The sulfur, oxygen, and nitro therefore, is 
ren compounds are converted in this  treatine 
sulfide 


respec tively 


step 


reactor to hydrogen wate! step 1s sent 


and ammonia, over a hydrogen 


itable 


Strippel so 


hydrodesulfurization catalyst water, and ammonia can be ret 


feed 


Houdriforme: 


us d As 


Houdriforming Type ) catalyst con from the 


taining platinum has excellent proper- strippe! can also be a cl 


TABLE 2 


from 


and 


opre 
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Th 
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TABLE 2——Hydropretreatment of Typical Naphthas (Operating Pressure, 400 psig) 


Blend of Virgin and 
Virgin Naphtha Coker Naphthas 


CHARGE Charge Product Charge Product Charge 
Inspections 
Gravity, deg. API 
ASTM Distillation, Degrees Fahrenhent 
Initial beiling point 
10-percent port 
K)-percent point 
40-percent point 
End point 
Composition, Percent by Volume 
*araffin 
Olefin 
Naphthene 
Aromatic 
ASTM Octane Number (D 908), Research Method 
Without TEL additior 
With add tien cf 3 mi TEI 
Sulfur content, percent by weight 
Desulfurization percent 


* 13.6 percent by weight of alkeny! aromatics 


TABLE 3 


Thermal Naphtha 


Product 


Hydropretreatment of a Naphtha-Kerosine Blend (Operating Pressure, 400 psig) 


BLEND 


Product 
400-5 
Point 

Naphtha 


Charge 

400-5 

Point Charge 
Naphthe Kerosine 


Charge 

CHARGE Blend 

Inspections 
Gravity, deg. API 

ASTM Distillation Degrees Fahrenheit 
Initial boiling point 142 5 
10-percent point 22% sue 
50-percent point 28s 433 
WO-pereent pomt b44 4n0) 
Kad point 400 502 

Sulfur content, percent by weight 

Desulfurization, percent 


56.0 42 
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80 Percent Virgin Naphtha, 20 Percent Kerosine 


Product 
Kerosine 


Schematic flow diagram of hydropretreating-Houdriforming system 


stoch prelractionator if the oriinal 


charge to the pretreating step is not 
desired boiling range tor cata 
The pretreated Hou 
fro 


and 


the 
lytic reforming 


driformin charet i then taken 


the 
charged to the 


tripper o1 pretractionator 


reforming unit 


Process Results Pilot-plant data 
have 
teed 
of re 


ih 


been obtained on a iniet ol 


tocks in order to show the t pe 


ults which would be obtained in 
dropre treating ope ition Dh 
lata, in general how the efleet 
pret cating irgin 

naphtha and 
blend 


lables 2 


obta 


and ) ho vt pu 
vith val 


feed stock For all of 


proce 


re ult ned wou t pt 


the e chara 


tocks the sulfur content is reduced to 


tie rf 


{ 


Ca the mnount of 


desulfurization obtained on 


the naphtha fraction more than 92 


percent Operat conditions nec 


! 


order to obtain these result 


if the 


al ith 
al hiehtls 
the 
irgin naphtha a 


700 I and ah 


because ¢ nature of 


For 


pace 
} 


charge toch pretreatin 


rate of 20 
temperature of dro 
en-to-naphtha mole rat { O.5 give 
Lhe 
reduced cf ery 


4 nall 


atten if} ianee mn 


completel satisiactor I 


ulfur content is 


iall proportion ol tha 


ent, with no 


phy ical characterists of the 


tock. The operating conditions util 
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FIGURE 2—Effect of temperature and hydrogen-to-naphtha ratio on 


desulfurization. 


ized in this process are entirely satis- 
factory for continuous operation. Life 
studies have been made in which 120 
barrels of naphtha per pound of cata- 
lyst have been processed, with still no 
change in the desulfurization activity 
of the catalyst. 

Data are also shown in Table 2 for 
the pretreating of naphthas contain- 
ing large amounts of thiophene sulfur 
olefins. A 100-percent thermal 
naphtha and a blend of virgin and 


and 


coker naphthas were processed in the 
hydropretreating pilot plant at 10- 
volume space rate and 750-F. tem- 
perature, with a hydrogen-to-naphtha 
mole ratio of 1.5. Under these condi- 
tions both charge stocks were reduced 
in sulfur content by at least 95 per- 
cent. The olefin hydrogenation was 
also in the range of 95 percent for 
these charge stocks, Thus the products 
from the pretreating of either of these 
charge stocks would be satisfactory 
for subsequent Houdriforming opera- 
tion. It is of interest to note that this 
high degree of desulfurization can be 
obtained with thermal naphthas con- 
taining large amounts of thiophene 
sulfur. Life studies on the hydropre- 
treating of blends of virgin and ther- 
mal naphthas have indicated that the 
conditions shown which give good de- 
sulfurization are entirely satisfactory 


120 


for continuous operation, because as 
much as 125 barrels per pound of 
charge have been processed with no 
sign of catalyst deactivation. 

In orde to 
whereby prefractionation is not car- 
ried out until after the pretreating 
step, the virgin naphtha-kerosine 


evaluate a scheme 


blend shown in ‘Table 3 was processed 
in the pilot plant. Operating condi- 
tions for this charge stock were 20- 
volume 700-F. 
1.0 hydrogen-to-naphtha 


space rate, tempera- 


ture, and 
mole ratio, Results of this operation 
indicate that a very substantial reduc- 
tion in the sulfur content of the naph- 
tha cut is accomplished, with no sig- 
nificant changes in the physical prop- 
erties of the charge stock. The sulfur 
content of the heavy fraction is re- 
duced 77 percent by this operation, so 
that additional benefit is 
tained by pretreating both the light 
and heavy cuts together. 

For all of these data the yield of 
liquid product is in the range of 99.6 
to 100.0 volume percent of charge. 
The light hydrocarbons 
produced is under 15 standard cubic 
feet per barre] for all stocks investi 
gated. The hydrogen consumption is 
within experimental accuracy of that 
calculated for the desulfurization and 
olefin hydrogenation obtained. 


some ob- 


amount of 


Pi 


TROLEUM 


FIGURE 3—Effect of temperature and hydrogen-to-naphtha ratio on 


olefin hydrogenation. 


Effect of Operating Variables—In 
hydropretreating, when used in con- 
junction with catalytic reforming, the 
left 


pletely free to choice is space velocity 


only operating variable com- 
Except in unusual circumstances, the 
operating pressure is fixed at a value 
somewhat lower than the operating 
pressure of the catalytic reformer be- 
cause the makeup hydrogen for the 
hydropretreater is taken from the hy- 
drogen produced in the reforming 
step. When a Houdriforming catalyst 
is being used in hydropretreating, the 
hydrogen-to-naphtha ratio has a mini- 
mum value placed on it such that the 
conversion of platinum to platinum 
sulfide is not thermodynamically pos- 
sible. Temperature is somewhat flexi- 
ble. However, it is desirable to stay in 
a temperature range where no hydro- 
genation of aromatics or dehydrogena 
tion of naphthenes will occur. 
Complete data are not available on 
the effect of space velocity in hydro- 
pretreating on all types of stocks. 
However, in general, it has been found 
that space rates in the range of 20 will 
be satisfactory for most virgin-naph- 
tha When charge 
high in thiophene sulfur are being 
processed, space rates as low as 10 will 


fractions. stocks 


be necessary. The effects of operating 


temperature on desulfurization and 
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FIGURE 4—Accelerated aging time-octane relationship. (Effect of pretreating charge stock over 


Houdriforming catalyst.) Legend: Black dot 


pretreated stock; triangle — untreated stock, 


(8 vol. % olefin, 0.06 wt. % S). 


olefin hydrogenation are shown in 
Figures 2 and 3. The data presented 
in these figures were obtained by 
means of processing a thermal naph- 
tha containing 0.6 percent sulfur (pre- 
and 26 
percent olefin. In the range of 700 to 
750 F 


olefin 


dominantly thiophene sulfur 


very poor desulfurization and 
hydrogenation obtained 
0.8 


mole ratio is used. At a hydrogen-to- 


are 
when an hydrogen-to-naphtha 
naphtha mole ratio of two, 97 percent 
desulfurization and 95 percent olefin 
The ef- 
further illu 
strated by the data in Table 4 repre- 

runs with a blend of 
with 13 coker 
naphtha. These results show high de- 


hydrogenation are obtained 
fect of temperature is 
senting short 
straight-run percent 
sulfurization and olefin hydrogenation 
all conditions, but some aro- 
hydrogenation at 700 F. 
naphthene dehydrogenation to aro- 
775 and 850 F. at the 6 
LHSV* used. Thus the operating tem- 
this stock should be 
limited to between 700 and 775 F. so 


under 


mati and 


matics at 
perature for 


that little conversion of either naph- 
thene or aromatic will occur 


Advantages of Hydropretreating 
Houdriforming pilot-plant data have 
been obtained at accelerated aging 
conditions to illustrate the 
benefit of hydropretreating a sulfur- 


in order 


containing charge stock Figure 4 pre- 
sents a comparison of the loss in o¢ 

tane with time for a pretreated charge 
stock and the same charge stock con- 
taining the original 0.06 percent sul- 
fur and 8 percent olefin. A marked 
improvement in the rate of catalyst- 
activity decline is shown for the pre- 
treated charge stock. In fact, with the 


* Liquid hourly space velocity 


in volumes per 
volume per hour 
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pretreated charge, essentially no loss 
in catalyst activity was observed ove 
the entire period of the run. The effect 
of sulfur on catalyst aging shown 
for the operation with unpretreated 
charge stock is not representative ol 
normal operation inasmuch as acce] 
erated aging conditions were used 

In so far as effect of sulfur concen- 
tration in naphthas is concerned, 
Heinemann, Shalit, and Briggs’ estab- 
lished that there threshold 
value below which little or no inhibi- 


catalytic 


exists a 


tion of relorming occurs 
Above this threshold sulfur content an 
accelerated catalyst deactivation 
occurs 

Meerbott and his co-workers*® have 
carried out extended pilot-plant runs 
over a different platinum reforming 
They that 
threshold value of sulfur 
total feed 
rapid catalyst-activity 
They found that this 


critical range is in itself a function of 


catalyst also concluded 
there is a 
concentration in reactor 
above which 


decline sets in 


hydrogen partial pressure. For exam- 
ple, at 340 inlet 290 outlet psi, 900 F., 
and a hydrogen-to-oil mole ratio of 
four, a slow rate of aging was observed 
at 0.005 and 0,02 percent sulfur, but a 


rapid rate at 0.05 percent sulfur. Dur- 





TABLE 4 
Effect of Temperature of 
Hydrodesulfurization 
(Catalyst, Houdry Type 3; Operating 
Pressure, 600 psig) 


Liquid 
Hourly 
Space 
Velocity 
Volumes 
Sulfur Olefias 
Percent) | (Percent) 
Charge 004 90 100 
‘ 0.004 O45 75 
700 F 0.002 O5 10.5 
775 F 0.004 04 144 
a0 F 0.003 08 23.5 


Aromatics 
‘ Percent 


REFINER 


ing operation at 180 psi 0.005 


percent sulfur caused rapid decline-—a 


even 


which 
operation at 230 psi 


Thus, 


que stion ol sulfur removal bec omes an 


situation was prevented by 


with high-sulfur stocks, the 


the cost of 


equipment and processing is balanced 


economic one in which 


against advantages in reformer cata 


lyst life and selectivity. As brought out 
hereinbefore, substantial benefits may 


also be achieved by the 


removal of 


minor constituents other than sulfur 


Because of variation in each refinery 
Situation, it is not possible to specily 
precise limits at which hydropretre at 
economic al Howe vel 


ment becomes 


in general, in the Houdriforming of 
naphthas having less than 0.02 per 
cent sulfur, hydropretreatment is un 
necessary; with higher sulfur contents 
hydropretreatment become progres 
sively advantageous, depending on the 


particular refinery situation 


The 


the petroleum industry toward highe 


Conclusion present trend in 


octanes has made necessary catalytic 


relorming to very high octane levels 


and also the utilization of high-sulfur 
catalytic re 


effi 


no catalyst con 


naphthas. Inasmuch a 
forming can be carried out more 
ciently when few or 
taminants are present in the naphtha 
feed, a hydropretreating step has been 
developed which is highly efficient for 
reforming 


The 


ess is simple and economical because 


removing catalytic con 


taminants from feed stocks pro 
hydrogen is used directly from the re 
former in a tandem operation so as to 
treat the incoming naphtha in once 


through operation. Hydropretreating 


with Type 3 Houdriforming catalyst 
can be successfully applied to a wide 
variety of feed stocks. including virgin 
naphthas, thermal naphtha-kerosine 
cuts. Almost complete desulfurization 
charge 
thio 


prese nt 


is obtained with any of these 


stocks high in 


phene-sulfur content. At the 


including those 
time all of the Houdriforming units in 
operation or under construction which 
are to process high-sulfur feeds are 
equipped with hydropretreating sec 
tions. Two Houdriforming plants with 


Houd: y 


rently in operation.‘ 


hydropretreating are cur 
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AVERAGE AGE OF TREATMENT 
































» 40 
DAYS ON 


50 


STREAM 


Plot showing how fast the age of treating chemicals reaches equilibrium at various cycles of 
concentration, Also see accompanying table, upper right. 


How to Calculate 





Age of Water Treatment 


Maxey Brooke, ©!d Ocean, |exas 


THE ADDITION of 
into a closed circulating cooling 
the 
some of these chemicals and degrad- 


chemicals 


water system results in loss of 


uation of others into inactive forms 

A corrosion inhibitor containing a 
polyphosphate is a usual part of the 
treatment added, ‘This 
polyphosphate, a scale inhibitor as 


chemicals 


well as a corrosion inhibitor, tends to 
revert to an orthophosphate under 
cooling tower conditions. 

Thus, in any cooling water treat- 
study, it 


the amount of polyphosphate rever- 


ment is desirable to know 
sion. This reversion is a function of 
three things; time, pH, and tempera- 
ture. The pH and temperature are 
measured, but in a dynam 
like 
and treating chemicals are being con- 
added and withdrawn. 


Treatment chemicals are lost only 


casily 


system a cooling tower, water 


tinuously 


in the blowdown, Since water loss is 
greater than chemical loss, chemicals 
concentrate in the circulating water. 
This concentration is expressed as 
“cycles of concentration” and is nu- 
merically the reciprocal of the blow- 
down. 

It is recognized that the addition 
of makeup water and chemicals can 
be continuous, intermittent or a com- 
bination of these. For the purpose of 
this development, however, it will be 
assumed that 
blown down once daily and that the 


the cooling tower is 
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water and chemicals blown down are 
will 
calculations 


made up immediately. It be- 
that the 


will also apply to continuous blow- 


come evident 
down and makeup. 

Consider a cooling system in equi- 
librium at the moment of its startup. 
treating chemicals it 
and 
the age of these chemicals as zero 

Let (1 R) be 
the 
moved from the system daily in the 


The amount of 


contains will be taken as unity 


the decimal frac- 


tion of treating chemicals re- 
To maintain these chemi- 
thei 
the circulating water it 
to add (1 


blowdow n 


cals at unit concentration in 


will also be 
R) daily 
Immediately after the daily 
down on the first day when (1 R) 
1) of the chemical is removed, 
|] l R) 1) | R is the deci- 


mal fraction remaining in the system. 


necessary 


blow ° 


Chis fraction is now one day old 
Also, just after 
first day, (1 R ) 


must be added. 


the 
treatment 


blowdown on 


new 


After blowdown on the second day, 
the decimal 
treatment 


the original 
will be (1 R) 
R). The decimal fraction remaining 
which is now two days old will be 
IR | R) (R)] R?. 

Of the makeup (1 R) added at 
leaves | (1 R l R) (1 R) | 
l R) is the decimal fraction 
blown down on the second day, This 


fraction of 
removed 
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Average 
Age of Treatment, Days 
Days Since - 
Treatment C—5 c—10 
Started B 0.20 B—0.10 


C— 20 
B—0.05 





2.36 


3.96 7.05 


10.84 
17.46 
18.96 
19.00 


leaves [(1 — R)—(1—R)(1—R) ] 

(1 R) (R) which is the decimal 
fraction of the treatment in the sys- 
tem one day old on the second day. 

Thus the average age of the treat- 
ment, in days, just after blowdown 
on the second day is 2R* + (1—R) 
R) R + R*. And once again, to 
maintain the unit the 
circulating water, (1 R) new treat- 
ment must be added. 

Continuing in a similar manner, it 
that just after 
down on the third day, the average 
age of the treatment will be R 4 
R* +-R.* Just after blowdown at the 
end of n days, the average age (A) in 
days, of treatment will be 


( 
L pe Ri! 


treatment in 


can be shown blow- 


K") 
l R 
However, since RK I Bb 


the decimal fraction of 
average age will also be 


, where 6B 1s 
blowdown, the 


Since the 
unity, it 
the quantity (1 

Limit 
no 


is less than 
that Ss n increases, 
B)"** will decrease, or 


quantity (1 B 
can be seen 


And 
C) is the 
B, then 


since the cycles of concentration 


recriprocal of the blowdown 


the 
simply 


or the average age, in days, of 
treatment at equilibrium is 
cycles of concentration minus one 
this would 
But in 


actual practice a very close approac h 


Theoretically system 


never reach equilibrium 
is reached in a relatively short time 
Reference to the attached chart and 
table indicates that an average cool 
ing tower operating at 5 cycles of 


concentration will have practically 
reached equilibrium in 9 days. A bet- 
ter than average tower operation at 
10 cycles of concentration will have 
reached equilibrium in 49 days 

In practice, therefore, the system 
can be considered to be in equilibrium 
about three months on 


after stream 


and the formula developed above will 


—_ 
— 


apply 
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From the files of a process engineer comes 


this method for engineering accuracy in... 


Part 1. Basis for Design Method 


Absorption and Stripping Design 


Part 2. Example Calculation for Absorption System 


R. H. Parekh, 
Magnolia Petroleum Company 


Dallas 


PHE STRIPPING system consists 
of a combination of a stripper and 
rectifier as illustrated in the simplified 
Part II). 
The stripping system design calcula- 


flow diagram (Figure 5, 


tions are therefore, divided into two 
parts; part one for the stripping sec- 
tion and part two for the rectifying 
section, 

The stripping section design calcu- 
lations are based on solving the gen- 
eral stripping equation (9) when 
steam is used as a stripping medium 

The details of the procedure for 
making design calculations for strip- 
ping section are given in Table 6. It 
will be noted that Table 6 shows the 
which 
It also 


gives the description of the gas and 


sequence of calculation steps 


was followed in preparing it 


liquid streams and the various terms 
of the 
Notes on method of evaluating most 
of the calculation 
cluded in Table 6 

Although, 


are self-explanatory, for 


general stripping equation 


steps are also in- 


most of the calculations 
a better un- 
derstanding of the design procedure, 
some of the readers might want ex- 
planation about some of the steps. For 
this purpose Table 6 containing the 
final calculations for the stripping sec- 
tion is used as an example 

Step 1 


drocarbons in 


Here the quantity of hy- 
the combined rich oil 
is given. It is obtained by the summa- 
tion of quantity of hydrocarbons in 
the primary absorber rich oil flashed 
liquid See Part 

2) and that in the reabsorber rich oil 


Table 3 


II this series, Table 


August, 1955—PrTROLEUM 





Part 3. Example Calculation for Stripping System 


Since the 


quired that the rich oil be pre-heated 
to 400 re 


values for 


Step 2 design basis re- 
in Step 2, equilibrium ratio 


100 F 


stripper operating pressures are given 


and 120 psia, the 


Step 3. Here the portion that is va- 
porized when the combined rich oil 
is heated to 400 F. at 120 psia is 


given. It is obtained by making a flash 
equilibrium calculation, the procedure 


of which is given in Table 2 


Step 4. The quantity of the flashed 
liquid after the combined rich oil is 
100 F. at 120 psia 1s given 
in Step +. The quantity of this flashed 


heated to 


liquid is assumed to be the feed to the 


strippe I 


Step >. In this K-values for 


average stripping conditions are given 


step 


It was pointed out previously in Part 
Il that the average stripping tempera- 
ture to be used was the arithmetic 
average of the stripper top and bot 
tray this stage 


tom temperatures, At 


of the calculations, it is not known 
An average stripping 
395 F. is 


to continue 


temperature 
value of therefore assumed 
with the design calcula 
tions. The assumed temperature value 
is later checked by making the strip- 
per bottom temperature calculations, 
the procedure for which is given in 
Step 14. In Step 5 therefore, K-values 


of various components for 395 F. and 


120 psia are given 


Step 6 Here the 
ping factor S for the various compon 
the 


values of strip- 


ents are evaluated in following 


manner 


REFINER 










First, since the stripper design basis 
required that 80 percent of n-pentan 
contained in the stripper liquid feed 
is to be stripped n-pentane stripping 
efficiency, Es=0.80 is used 
Second, based on a reasoning 


that 


Sitti 


lar to given in the absorber 


calculation, it is assumed that the 


stripper will contain five theoretical 


trays, 1 ¢ n ) 


The discussion of the actual num 
ber of trays corre sponding to five the 
oretical beyond the 


this 


trays 18 Scop ol 


article, As a matter of opinion 


for aA stripper equipped with bubble 
cap trays, normally about ten actual 
trays will correspond to five theoreti 
cal trays 


By using n-pentane stripping efh 


ciency, Es=0.80 and n », the value 
of stripping factor S for n pentane 1s 
obtained either by solving Equation 
10) or by the use of stripping factor 
Figure 


factor S for any 


vs. stripping efficiency chart 
13 The 


other 


stripping 
component is calculated by di 
viding n-pentane stripping factor with 
its K value and then multiplying if 
with K value of other component ; the 


K value . 


Since the stripping factor values of 


are taken from Step 5 


i-pentane and n-pentane are ery 


close to unity, in this case; n-pentane 


18 termed as the key component 


Step 7 Lhe values of 


tripping el 


ficiency, Es for the various compon 


ents are calculated in this step by 


their S values 


using 


from Step 6 and 
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FIGURE 13—Absorption and stripping factors versus efficiency. 


n=5 and then solving Equation (10) ; 
or by the use of stripping factor vs 
efficiency chart’ (Figure 13). 

Step 8 Here the quantity of hy- 
drocarbons stripped by the stripping 
medium in the stripper is evaluated. 

The quantity of any component 
stripped in the stripper is obtained by 
multiplying its quantity in the stripper 
feed (Step 4) with its stripping effi- 
ciency, Es (Step 7) 

Step 9. In this step, the quantity 
of hydrocarbon leaving the bottom of 
the stripper is given. 

For any light hydrocarbon com- 
ponent, it is obtained by subtracting 
the quantity stripped for that com- 
ponent (Step 8) from its quantity in 
the stripper feed (Step 4). 

For the absorption oil cut-com- 
ponents, it is assumed that the recti- 
fying section operation is such that 
none of the absorption oil cut-com- 
ponent will go into the raw feed. The 
quantity of absorption oil cut-com- 
ponents in the stripper bottoms is 
therefore the same as that it is in the 
combined rich oil (Step 1 

Step 10. The system lean oil from 
Step 9 is converted into mole frac- 
tion in this step. 

Step 11. In this step, the quantity 
of steam used in stripping is evaluated 
by solving the general stripping Equa- 
tion (9). As pointed out previously, 
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in solving Equation (9), an aver- 
age stripping factor value of the key 
component based on the vapor and 
liquid rates at the rich end of the 
stripper and its K-value at an average 
temperature of rich and lean end and 
the stripper pressure have been used. 

Step 12. The quantity of 
that is absorbed by the absorption oil 


steam 


is estimated by this step. The assump- 
tions on which the estimation is based 
are also included. 

For the temperature range of 300 
to 500 F, from the published solubil- 
ity data for water in kerosine,’* an 
approximate average value of Henry’s 
2100 psia is ob- 

Dalton’s Law, 
equilibrium ratio value for dissolved 
Kw= 2100--P, 
P=total pressure of the system, psia. 


Law Constant, Hw 
tained. By assuming 


water in oil, where 

The average K value for the system 
lean oil is obtained by multiplying 
mole fraction of each component in 
the system lean oil (Step 10) with its 
K value from Step 2. 

Step 13. The quantity of total 
steam injected in the stripper is evalu- 
ated in this step. 

Step 14. Here the stripper bottom 
temperature is estimated. It is esti- 
mated on the that the heat 
energy used in the stripping of hydro- 
carbons and in superheating the strip- 
ping steam, is derived from the sen- 


basis 


PETROLEUM 


sible heat of the preheated stripper 
liquid. It is also assumed that there is 
liberation of heat energy when steam 
is absorbed by absorption oil. The 
validity of this assumption, the author 
has not been able to check yet. 


Procedure for Rectifying Section 
Design Calculations—In general, the 
design calculations for the rectifying 
section are slightly complicated and 
they do involve trial and error calcula- 
tions. 

First, a reflux rate to the rectifying 
section is assumed. Based on this as- 
sumed reflux rate, rectifier overhead 
vapor quantity and temperature are 
calculated. An enthalpy balance 
around the rectifier condenser is then 
made to calculate the condenser heat 
load. Another enthalpy balance 
around the entire stripping system is 
also made to calculate the condenser 
heat load. If the calculated condenser 
heat loads by the two methods ap- 
proximately check each other, then 
the reflux rate assumed is correct. 
Otherwise, the above procedure is re- 
peated with another assumed reflux 
rate value.It is also assumed that the 
number of actual trays in the rectify- 
ing section is such that by maintaining 
the rectifyer overhead vapor tempera- 
ture control setting at a proper value, 
the resulting reflux rate is sufficient 
to prevent the stripped cut-compon- 
ents of absorption oil from being dis- 
In the 


author's opinion, for a rectifying sec- 


tilled over into the raw feed 
tion equipped with bubble-cap trays, 
normally about twelve trays will be 
sufficient to fulfill the above assump- 


tion. 

The details of the procedure are 
given in Table 7 which contains the 
final the 


section. The sequence of steps which 


calculations for rectifying 
was followed in preparing it is also 
given in Table 7. 

By following Table 7 step by step, 
it is hoped that the design procedure 
would be easy to understand 


Step 1. The quantity of hydrocar- 
bons stripped from the combined rich 
oil is given in this step. It is obtained 
by subtracting the quantity of hydro- 
carbons leaving the stripper bottom 
(Table 6) from that in the combined 
rich oil (Table 6 
Here K values for 
the 
operating conditions, viz., 
and 90 F. are given. 


various 
feed tank 
110 psia 


Step 2. 


components at raw 
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TABLE 6—Final Calculations for Stripping Section 


(Basis: 10,000 Moles/T Plant inlet Gas. Combined Rich Oil Pre-heated to 400 F. Flashed Liquid at 400 F. and 120 psia 
Theoretical Trays = 5. Key Component = n-Pentane. n-Pentane Stripping Efficiency, E. — 0.80. n-Pentane Stripping Factor, S 


Stripper Feed. Number 
0.93.) 


Caleulation Steps -» ; 10 12 


Flashed 
Kquik Vapors 
brum to 
Ratio Kectsher 


Stripper 
Bottoms 
Mole 
Fraction 


Flashed 
Liquid to 
Stripper 


Stripped 
Hydro 


carbons 


Equih 
brum 
Ratio 


( ombined 
Kich 
Ou 


IF stimation of Absorption of Steam 
By Absorption Oil in Stripper 


Stripper 
Bottoms 


Stripping 


Stripping Factor Efficiency 


K@ ASSUMPTIONS 
120 psia 2 Stripp bottoms are assumed 
400 F Moles/T Moles T 5 S Fs Moles/T Moles/T t of t omponents, viz 


Component Moles/T 


0000 


Methane 
thane 
Propane 


$6.50 
15.30 
2 OH 


11.160 
4.710 


7% 
2.430 


1.0000 
0.9960 


0.00027 


6.00 
50 
+0) 
4.10 
1.00 
1.15 


0.075 
O.044 
0.020 


K Nome 
graph* 
K Chart 


Methead « 
Evaluation 


Notes on 


Il. Steam Used in Stripping 


13. Total Steam to Stripper Steam used in stripping + 
t Bottom Temperature Estimation. 
ydrocarbons Stripped, Lb./T 38,157 
Absorption Oil Stripped, Lb./T 16,530 
Steam to Stripper 

Water at 308 F., AH 


4 —= 


374 Btu./Lb 


Heat Energy Used in Stripping and Superheating Stripping Steam 
Heat Energy Liberated due to Absorption of Steam by Absorption Oil 


Decrease in Enthalpy of Absorption Oil 


Stripper Bottom Temperature 400-2 308 | 


* Heat lows to surrcundings by radiation and convection i 


Step 3. By making 
rium calculations, the procedure for 
Table 2 (Part II 

on the stripped hydrocarbons (Step 
feed operating 
conditions, the quantity of hydrocar 
feed 


in 


flash c juilib 


which is given in 


| at the raw tank 


bons in the flashed vapor (raw 


tank recycle obtained 
Step ) 

Step 4 
of hydrocarbons of Step 3 
of Step y 
bons in raw feed is obtained in Step 4 


Ste p ) 


vapol 1S 


By subtracting the quantity 
from that 
the quantity of hydrocar 


Here the reflux rate to the 


recuher 1s evaluated Since it 1s not 


known, a value for reflux rate is as- 


sumed then 


checked 


Chis assumption is 


by making further calcula 


tions as shown in Steps 6 to 10 By 
the 7 
(Raw feed rate 


assuming reflux rate (3.3 
the quantity of hy 
drocarbons in rectifier reflux is given 
in Step 5 

Step 6 


hydrocarbons of Steps 3, 4 and 5 to- 


By adding the quantity of 
gether, the quantity of hydrocarbons 
in the rectifier overhead vapor is cal 


culated in Step 6 
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Steam dissolved in absorption Oil 


Absorption Oil from Stripper Bottom, Lb /T 
Mol. Weight = 51 
Density 

Saturated Steam at 120 psia. and 341 | 


(1,467,000 


0.9770 
0.9620 
0.8500 
0.8000 
0.5500 
0.3410 


1.4830 
1.610 
1.0% 
0.930 
0.560 
0441 


0.0217 
0.0127 
0.0059 


0.0217 
0.0127 
0.0059 


0.070 
0.041 
0.019 


7.27 Moles 


19,030 5,526 
1,052,742 

leat of Vaporization 

Heat of Vaporization 

Saturated Steam, AH 1,191 Btu 


90 Btu./Lt 
API ‘7 
Lb 
38,157) (90 


5,526 


16,530) (115) 4+ 
1,191—374 


19,030) (13 


1,052,742 
A verage 


1.4 Btu./Lb 


Stripping Temperature 4100 + 


398 
it included 


Step 7. The value of rectifier over- 
head vapor temperature control set- 
ting is evaluated by Steps 7 and 8. It 
is evaluated by assuming that the 
rectifier overhead hydrocarbon vapor 
A value for 
the rectifier overhead vapor tempera- 
of 142 F. is 


is also assumed that in ad 


will be at its dew point 


ture control setting as- 


sumed It 
dition to a liquid hydrocarbon layer, 
a water layer will exist the 


on top 


tray. The validity of this assumption 
is checked later on as shown in Step 
9. The partial ol 


overhead hydrocarbon vapor is there- 


pressure rectiher 
for equal to the system total pressure 

120 psia) less the vapor pressure of 
142 F 
librium ratio values for 
117 


therefore given in Step 7 


water at 5 psia The equl- 


various com- 


ponents at psia and 142 F. are 


Ste p 8 


Here the dew point caleu- 


lations are made to check the assumed 


dew point of 142 F. at 117 psia is the 


correct value for the rectifier over- 


head hydrocarbon vapors 
Step 9. By making an enthalpy bal- 


ance around the rectifier condenser, 


24,556 Lb 
Heat Capacity @ 395 I 


115 Btu./Lt 


Decrease in Absorptio 
) 34 


oF. ve 


0.00027 
0 00148 
0.00103 
0.00111 
0 O009% 
0.00085 
».673.17 0.48603 
0.43021 
0.07777 


2,366.19 
27.73 


5,500.04 1.00000 


(Li 


19,030 Lb./T 


I 


0.66 Btu./I 


Superheated to 400 i 


5,982,000 Btu./T 
4,515,000 Btu./T 


1,467,000 Btu./T 


il temperature 14 
305 F. assumed 


the heat load condenser 
lated in Step 9 
Step 10. By 


balance 


on 


making an enthalpy 


around the entire 


the heat 


stripping 
the rectifier 
10 
Plant Liquid Product Recovery 
Phe 


is cal ulated 


system, load on 


condenser is evaluated in Step 


plant liquid product recover’ 


by making an overall 


material balance as 
Table 8. The 


sorber residue and the reabsorber resi 
this table 


hydro arbons 


shown in primary ab 


due values used in art 


obtained from the absorber final cal 


> 


culations Tables 1 and 3 respectively 
Heat Exchange Equipment Heat 
The 
heat exchange equipment are given 
Table 9. In preparing Table 9, 


enthalpy balance calculations ar 


Loads heat loads of various 


in 


used: in some cases they do involve 


trial and error calculations 


Conclusion 
From the discussion of, explanation 
and application, it is realized that the 
ot 


proc ess 18a complex problem 


design absorption and _ stripping 


Se4 ause 
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TABLE 7——Final Calculations for Rectifying Section 
(Basis: 10,000 Moles/T Plant Inlet Gas. Stripped Hydrocarbons from Combined Rich Oil Flashed to 110 psia and 90 F. [Raw Feed Tank Operating 
Condition} ). 
(Assumptions: Reflux Rate = (3.3) (Raw Feed Rate). Rectifier Overhead Vapor Temperature 142 F.) 


Calculation Steps > 3 8 10 


Raw Feed Rectiher 
Stripped Tank Rectiher O.H. Vapor *Condenser Heat Load by Eathalpy Balance Around 


HC Prom = Equilibrium Recycle Reflux to Overhead Equilibrium | Dew Port Stripping System 
Rich Ol Ratio Vapor Raw Feed Rectiher HC Vapor Ratio Cale 


Rectifier Bathalpy Rich Oil at 400 I 
h O11. Vapor 


@ 
110 psia. 
COMPONENT I 90 F Moles ‘T Moles Moles T Moles /T 2 Component 





Methane : 24.000 50.34 6.24 67.47 f f HC Vapor (Mw 4 
Ethane 273.63 | 4.600 234.61 128.76 7 L.O. Vapor (API «37 
Propane 392.2; 1.400 223.61 } 2,206 4,008.68 ) 707.06 HC Liquid (Mw «52 
i-Butane 4 0.590 103.68 443. 681.60 7 7 L.O. Liquid (CAPT «37 1,024,602 
n- Butane 7174 0.425 256 } 1,521 2,239.04 0.810 764.24 Total Enthalpy Rich Oj 187.0 MM Btu 
i-Pentane 0.180 7 7 244 335.61 0.380 883.18 
n-Pentane 0.135 ‘ 7 Iss 255.96 0.300 853.20 Stripper Bottoms 1,062,742 
Hexanes 0.045 f 52.27 69.04 0.116 505.17 Inlet Steam 24, 55¢ 
Heptanes (+ 0.016 f 19.67 25.76 0.047 548.00 Diasolved Steam 
Water Leg 
Total 3,364.04 4 y 4,511.60 8,175.64 145.05 
175.64 Enthalpy Balance 
- Input 387.0) + (24 
Pounds/T 161,336 ‘ 76,568 252,665 414,001 Btu./T 
Gallons/T 6,677 55,034 Output 1,062,742 
Mol. Weight 48.0 44 52. 52.5 50.6 84.771) (234) 4 
.H, Btu./Lt 2 05 05 20) + (3,773) (58) 4 
ondenser Heat Load 


MM Btu/T 


%. * Condenser Heat Load by Enthalpy Balance Around Rectifier Condenser: Vapor preseure water at 142 | 4.0 Psia. If all the stripping steam were to go with rectifier overhead 
vapor, partial pressure water 120) (1,057.27 9,232.91 13.7 Psia. This is greater than vapor pressure of water at 142 I Therefore, all the stripping steam can not go with 
rectifier overhead vapor and a water layer will exist on the top tray. The top tray liquid phas assumed to consst of two immiscible liquida, hye urbons and water. The sum 
of the vapor pressures of each liquid layers at the existing temperature then becomes the system pressure Partial pressure water laye , Partial Pressure H.C. layer 
117.0 Psia. Mols water in Rectifier overhead—vapor 3) (8,175.04 117 200.63 mols/T. (3,773 Lb./T H, water vapor ! 122 Bw H, water (142 
110 Btu. Ib. AH, water (90 F 58 Btu./it 
Enthalpy Balance 
Input 414,001) (260) + (3,773) (1,12 111.9 MM Btu./T TABLE 9 
Output 84,771) (234) + (320,230) (95) + (3,773) (58) + (AH) condenser ; 1H) condenser MM Btu./T Heat Exchange Equipment Heat Loads* 


Condenser Heat Load = 60.6 MM Btu./T (Basis: 10,000 Moles/T Plant Inlet Gas) 


) 
‘ 
> 


vs 
61.0 MM Btu/T. by Overall Enthalpy Balance. (Step 10 
Heat Load 
Heat kachange Equipment Mm Btu./T 
* Heat loss to surroundings by radiation and convection is not included aur 
Rieh Onl te “4 " 14a 


TABLE 8 K 
HYDROCARBONS MATERIAL BALANCE peony 
(Basis: 10,000 Pound Moles Per Unit Time Plant Inlet Gas) 


Inlet Outlet 


Primary Plant 
Plant Absorber Reabsorber Raw Feed Liquid 
Feed Residue Residue Product Product 


* Heat lone to the surroundings radiation 
uuor t) aded 


Percent pl int, where water 1s used as a coolin 


COMPONENT Moles/T Moles /T Moles/T Moles/T Recovery 


Coat medium, the daily and seasonal vari 
Methan * 6.120.566 % if 1 ’ 

~ hane 20). 6 2 ations in the atmo pheric temperature 
thane { 920.56 ; % ' 

Propane ‘ 188,00) a) é allecting the t mperature olume and 
i-Butane 7 ih si 93.7 

Butane i 7.28 4 , 17.8 composition of various proce streams 
Pentane 75 j } ; 

n- Pentane f " can be 
Hexanes 
Heptanes 


that a proce 
method of engineerin ul 


Cut—450 I would be gq uth ert \ iler and 


Oo | 0 ) 
better 


550 I procedure ou to make 


two proce ae lation hirst 
lor the wintel umn w operatiny 
temperature and, second, for the sum 
mer time high operating temperature 
ACKNOWLEDGMENT 


‘ put ; ore A artwle 
of the number of variables involved physical data for hydrocarbons used LITERATURE CITED 


at. Pet 


in the problem, it becomes necessary herein 1 taken from Engineering 


and )6=Brow 
1932 


to make several simplifying assump- Data Book of Natural Gasoline Sup 
tions and approximations in order to ply Mens’ Association (1951). Several 
obtain a practical answe! The accu- engineering firms and oil companies 
racy of practical answer obtained, have their “pet” or “secret” physical 
therefore is dependent on the nature’ data for the hydrocarbons. It is rec 
of simplifying assumptions and ap- ommended that the use of hydro 
proximations made, as well as on the carbons physical data, the reliability 
accuracy of hydrocarbons physical of which is known to the reader, be 
data employed in solving the problem made in the design calculations 
With the exception of hydrocarbons It should also be recognized that 


equilibrium ratio values, the bulk of in the design of a new absorption 
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Three-ton lead container (pig) goes into “swimming pool.” Purpose of immersion is to transfer 
under water radioactive cobalt pipe from a small pig to the big pig in which the pipe was shipped 
by truck, A few minutes earlier, the smaller pig, a 1'2-ton container, was dunked into the pool. 


‘HOTROD'— 


THE WORLD'S most 


radioactive 


piece of material produced for peace- 
time use is 


now installed in a new 


type atomic radiation laboratory at 
the Esso Research Center in Linden, 
New Jersey. 

The radioactive material is cobalt 
metal in the shape of a pipe 13 
inches long and two inches in diam- 
eter, It gives off powerful gamma 
rays. The Esso Research and Engi- 
neering Company will study 
these rays may be put to use in the 
petroleum business. 

The new laboratory is the first such 
privately financed facility in the pe- 
troleum industry. 


how 


The pipe has been bombarded in 
the atomic reactor at Brookhaven Na- 
tional Laboratories, Upton, Long Is- 
land, N. Y., for more than 2% years. 


128 


~s ae 
Research 
Style 


The result is a radioactive strength 
3500 (The total 
world supply of refined radium, a 
naturally radioactive element, repre- 
sents an estimated 2400 curies. 

Last November Dr. E. V. Murphree 
President of Esso Research and En- 
gineering Company ) 
for the 


of about curies, 


announced plans 
laboratory and a new series 
of atomic energy experiments at an 
estimated expense of more than one 
million dollars during the next five 
lab- 
oratory began at that time and it was 
completed this month. The pipe was 


transported 


years. Construction of the new 


from the Brookhaven 
truck in a lead and 
stainless steel container weighing more 
than three tons 


Spec ific 


Laboratories by 


purpose of the studies is 


to see what the pipe’s gamma rays 


PETROLEUM 


will do, chemically, to oil materials. 

The laboratory is a small concrete 
structure, 42-by-46 feet. The pipe is 
housed in a six-by-nine foot section 
The con- 
crete walls of this room are four feet 
thick, for protection of the staff. The 
rays affect exposed materials but do 


known as the cave room. 


not cause the materials themselves 


to become radioactive. Because of 
this, handle 


oil samples that have been subjected 


researchers can safely 


to the rays. 


From outside the cave room re- 


searchers will use remote-controlled 
mechanical hands to move the pipe 
and oil samples into position for tests. 


The 


three-foot 


observed through a 


thick block of 

When not in use, the pipe is kept 
in a well five feet deep in the floor 
of the room. In the and 
capped, the pipe’s rays are completely 


action is 


lead-glass. 


cave well 


contained and the room can be safely 
entered. 
With 


searchers can place the pipe against 


their mechanical hands, re- 


laboratory apparatus or miniature 
pilot plants containing oil samples. 
Some samples may be put inside the 
pipe for concentrated treatments 
Others may be exposed to the outside 
of the pipe. 

A conveyor system can speed the 
research, when necessary, by moving 
samples into and out of the cave room. 
Otherwise, researchers may store the 
pipe in its well by remote control, 
and then enter the cave room to set 
up the tests manually. 

Samples exposed to the rays are to 
be analyzed in adjacent laboratories. 

In other non-governmental facilities 
and in some government-sponsored 
radiation installations, experiments 
conducted under water in 
feet Re- 
laboratory is believed 


niust be 


pools several deep Esso 


search’s new 
to be the only private industry facility 
in which this work can be done “dry” 
materials are 


The “dry 


technique eliminates corrosion prob- 


when the radioactive 


” 


out of their containers 
lems and the inconvenience of work- 
ing with materials kept under water. 


Following the trial experiments 
this summer, a dedication of the lab- 


oratory is planned. 


The company also reported it had 


recently equipped new facilities in 


another Research Center building for 
an expansion of its studies with low- 


eee 
cee ee 


strength radioactive isotopes. 
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The 1-Butene-Water System .. . 


... in the vapor and three-phase regions 


W. B. Brooks,’ J. E. Haughn and J. J. McKetta, 


Texas Petroleum Research Committee and Chemical Engineering Department 


University of Texas, Austin 


TWO EARLIER aarticles on the 
|-butene-water system’? presented the 
equilibrium compositions of the co- 
existing liquid phases. The first cov- 
ered the solubility of 1-butene in the 
water-rich phase at pressures to 1000 
psia and temperatures to the three- 
phase critical temperature, 291.2 F. 
The second provided experimental 
data on the solubility of water in the 
1-butene-rich liquid phase at the same 
temperature and pressure conditions. 

This present study provides experi- 
mental data for the composition of 
the vapor in the vapor-water-rich 
liquid region. Additional data were 
obtained in the three-phase region at 
pressures up to the three-phase crit- 
ical pressure. : 

Figure | is a schematic diagram of 
the entire typical hydrocarbon-water 
system. In this figure the arrows in- 
dictate the region of the results re- 
ported herein. 


TABLE 1 


Experimental values for the Composition of 

the equilibrium Vapor Phase in the Two- 

and Three-Phase Region of the 1-Butene- 
Water System. 


Pressure Mole Fraction 


Pressure |Mole Fraction 
sia | Water Psia j 


ater 








Temperature = 100 F. Temperature = 280 F 


26.6 0.0443 
35.9 0.026 
63.2 0.013" 


114.8 0.4722 
285.5 0.083 
561.0 0.0672° 


Temperature = 160 F Temperature «291.2 F 


26.7 0.160 
55.5 0.0738 
146.5 0.0292° 


139.0 
333.0 
62440 | 


0.4236 
0.1694 
0.0624° 


Temperature = 220 F. * Three-phase 


37.2 0.3996 
0.0415 
0.0503° 


* Dr. Brooks is presently with Magnolia Petro- 
leum Company, Production Research Laboratories 


Dallas. 
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MOLE FRACTION HYDROCARBON 


FIGURE 1—Schematic pressure-composition dia 
gram indicates the scope of this investigation 


Vapor Phase 
equilibrium data for the composition 


The experimental 


of the vapor phase are presented in 
Table 1. 


Figure 2 along with similar data from 


These data are plotted in 


the n-butane-water system.” The data 
for the n-butane-water system below 
280 F. and below the three-phase 
pressures are calculated values, The 
differences in the vapor compositions 
of the two systems are slight at all 
pressures and temperatures, Each of 
the curves has been extrapolated to 
the value of the vapor pressure of 
These 


points correspond to a mole fraction 


water at each temperature 


of water in the vapor phase equal to 
unity. The end point of each curve 
near the pressure axis occurs at the 
composition of the vapor phase in 


smoothed data for the 1-butene water 


three-phase equilibrium 


system are given in Table 2 
A comparison of these data with 


those of other systems is shown in 


Figure 3. Here the composition is 


shown as a function of the pressure 


REFINER 


for the various systems 
160 F. Data 


cluded for sytems with water in equi 


at a tempera- 
ture of have been in 


librium with methane-n-butane,® a 


natural gas,” methane," ethane,’ pro- 
pane,* n-butane® and |-butene from 
the present investigation. The data 
have been extrapolated to the vapor 
160 F 
sponding to the mole fraction of water 


Dodson and Standing* were 


pressure of water at corre 
in the gas phase equal to unity 
data of 
interpolated to 160 F 

A relationship for determining the 
equilibrium composition of the gas 
conditions is 


phase under ideal 


Raoult’s Law 


y pox/P 
where 

y mole fraction of water in the gas 
phase at the 


system 


temperature of the 


mole fraction of water in the li 


TABLE 2 


Smoothed Valves for the Composition of 
the Vapor-Phase 


Pressure 
P 


Mole Fraction Pressure Mole Fraction 
sia Water Poia Water 








Temperature ~ 100 F Temperature ~ 280 F 


10 0.138 “ 
20 0.063 a) 
40 0.024 100 
CT] 0.014 10 0 206 
*63.2 O08 200 0.222 
2) 0.17% 

100 0.148 

160 F 1M) 0.125 
400 0.106 

hw 0.07% 

10 0.429 *b61 0.064 
20 O211 
40 0.106 
i) 0.060 
A) 0.050 
100 0.040 
"146.5 0.029 


0.781 
0.566 


0.445 


Temperature 


Temperature 


Temperature « 220 F 


U.5Z1 
047 

0.251 
0.193 
0.157 
0.107 
0.080 
0 064 
0.0651 
0.050 


0.0624 





The 1-Butene-W ater System in the Vapor and Three-Phase Regions .. . 
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FIGURE 2—-Comparative gas phase compositions in the |-butane-water FIGURE 3—Comparative compositions of the dew point gases in light 
and the n-butane-water systems hydrocarbon-water systems at 160 F 
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nished by Phillips Petroleum Company ® McKetta, John J., and Katz, D. I Methane 
perature of the system n-Butane-Water System in Two- and Three-Phase 
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Three-Phase Equilibria - Referring 700 ‘ ? ; 
again to Figure 1, it can be seen that | x~ THREE- PHASE 
at pressures slightly above the vapor 
pressure of the pure hydrocarbon 600}——+-} 
there is a pressure at which condition 





three phases coexist; vapor, water- 


rich liquid and hydrocarbon-rich 
liquid, The three-phase pressures will 
continue at all temperatures until the 400 


three-phase critical pressure is reached 


PRESSURE, PSLA. 


Figure 4 is a pressure-composition 
, . ‘ 300 
diagram showing the composition of 
the coexisting vapor and hydrocarbon- 
rich liquid phases at the three-phase 200 
pressures. On this same graph the 

propane-water and the n-butane- _ ——-—- PROPANE (4) 
water diagrams are also shown, The ----= n-BUTANE (7) 


compositions of the two hydrocarbon- © I~ BUTENE, THIS WORK 


rich phases approach each other in 50s aoa SOs ae alae 


MOLE FRACTION OF WATER 











the vicinity of the three-phase critical 
point and then become identical at 
the critical point FIGURE 4—Composition of coexisting gas and hydrocarbon-rich phases in the three-phase region 
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Check this operating experience data from- 


Complete operating data enable com- 
parison of first-cycle operation with 


operation after catalyst regeneration. 


W.H. Decker and David Stewart * 
>| N¢ Al R SINCE SINCLAIR Research, Lab 
oratories, Inc. and Baker and Com- 


pany announced a catalytic reforming 


Process with a new platinum cata- 


lyst'’*** in May. 1953. a total of 62 
000 barrels per day of reforming ca 
pacity (utilizing this process) has been 


placed in operation or under con 
struction at Sinclair refineries. Other 


major refiners are planning or hav 


in operation reforming units utilizing 
this catalyst. Here is the operating 
experience from the first unit, a 16 


000-barrel-per-day installation at the 
Marcus Hook refinery Company 
First Cycle Operation— The unit 
was first placed in operation in Ox 
tober 1954 using a startup procedur 
as follows: After thorough purging 
with inert gas and propane to remove 
air from the system, the unit was 


*Mr. Decker is with Sinclair Research Labora 
FIGURE 1—Flow diagram shows use of three reactors (to minimize cae, ee ie” ee Se ee 


adverse thermal effects) at Marcus Hook catalytic reformer Sinclair Refining Company, Marcus Hook, Pa 
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First Sinclair Catalytic Reformer... 





FIGURE 2a—-BEFORE regeneration, catalyst contains about 6.0 weight FIGURE 2b—AFTER regeneration, catalyst contains less than 0.2 weight 


percent carbon, 


first evacuated to 100 mm absolute 
and then pressured with propane to 
atmospheric pressure, Purchased hy- 
drogen was then added to raise the 
system pressure sufficiently so that 
gas circulation could be started with 
the recycle gas compressors. The 
heaters were then fired and the re- 
actor temperatures raised to ap- 
proximately 850 F. at which time 
naphtha flow was started and the 
system pressure was then allowed to 
increase to 500 psig. The feed rate 
was raised to about 11,000 barrels 
per day and the operations were ad- 
justed for the production of a C,-EP 
reformate research clear octane of 
85.0; however, as the cycle con 
tined, this was raised to the 87-88 
range because of increased motor 
gasoline octane levels. For this first 
processing period, lasting approxi- 
mately four months, the feed rate 
averaged 11,400 barrels per day. 
This less than design. feed rate was 
due to the necessity for the maxi- 
mization of heating oil production 
with a consequent reduction in the 
quantity of naphtha available for re- 
forming. Typical feed stock inspec- 
tions and yield data for this period 
are presented in Tables 1 and 2. 
The first cycle operations have 
been uneventful with only several 
short duration upsets caused by 
minor mechanical difficulties, Dur- 
ing this cycle, however, it was found 
that there was a gradual increase in 
the pressure drop across the No. | 
reactor bed, While this pressure 


drop was not limiting to operations 


132 


percent carbon 








How The Process Works 


The catalytic reforming unit at the Marcus Hook Refinery employs 
three fixed bed adiabatic reactors designed to minimize adverse thermal 
effects, with the basic process flow for this unit illustrated in Figure 1. 
The straight run gasoline is first prefractionated (using equipment not 
shown) to a heart cut fraction with a boiling range of approximately 
215-350 F. (ASTM). This naphtha is then fed as a lean oil to an absorber 
for recovery of butanes and heavier fractions from the net unit release 
gas, with part of this naphtha stream bypassing the absorber column for 
control purposes. From the absorber the naphtha is combined with the 
hydrogen-rich recycle gas stream, exchanged against the reactor efflu- 
ent before entering the preheating furnace. The vapors from the preheat- 
ing furnace flow in series through three reactors and two interheaters. 
Interheating between reactors is required to maintain reaction tempera- 
tures as the predominating reforming reactions are endothermic. During 
the oil processing cycle, for the same reformate octane level, the reactor 
temperatures are slowly increased to compensate for the gradual reduc- 
tion of activity caused by coke deposition on the catalyst. 

The effluent from the third reactor is exchanged against the incoming 
reactor feed, cooled to atmospheric temperature and passed into a high 
pressure flash drum. Here the reactor product is split into two streams. 
The hydrogen-rich release gas is compressed and recycled to the inlet 
naphtha system with the net gas make released through the feed 
absorber to the fuel system. Current plans involve utilization of the 
valuable hydrogen-rich gas for other processes. The liquid product from 
the flash drum flows to a column where the reformer is stabilized to the 
desired vapor pressure. Rerunning of the reformate is not required since 
no heavy polymer is produced by the catalyst. 

For normal virgin naphtha concentrations, the catalyst is resistant 
to poisoning from sulfur, metals or water, and therefore treatment for 
removal of these materials is not usually required. However, because of 
the uncertainty of future foreign crude sources at the refinery, recycle 
gas treating equipment was provided for this unit. This equipment con- 
sists of a glycol-amine treating unit for hydrogen sulfide removal and 
a fixed bed alumina drier for removal of water absorbed from the glycol 
amine contactor. 

This unit utilizes only conventional equipment with the use of alloy 
steels limited to equipment in high temperature hydrogen service. The 
reactor vessels are fabricated from low carbon steels and are lined 
internally with an insulating refractory so as to maintain shell tempero- 
tures below the level at which hydrogen attack might occur. 





it appeared advisable to shut down 
for an inspection of the unit prior to 


the start of summer gasoline season 


Other than the need for this inspec- 
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tion there was no operating reason 
for taking the unit out of service. The 
catalyst had undergone no appreci- 
able activity during this 
period as evidenced by only minor 
increases in the required reactor tem- 
peratures, with part of these increases 
attributed to the higher reformate 
octane levels. At the time of the shut- 
down the catalyst had processed 15.0 


reduction 


barrels of feed per pound of catalyst. 


Regeneration—The regeneration of 
the catalyst is a comparatively simple 
procedure involving the removal, by 
combustion, of the coke deposits that 
accumulate on the catalyst. Figure 2 
illustrates the difference in catalyst 
appearance before and after regener- 
ation. The catalyst before regenera- 
tion contains about 6.0 weight per- 
the 
catalyst contains less than 0.2 weight 


cent carbon while regenerated 
percent carbon. 

As the naphtha processing cycle 
continues there is a gradual increase 
in the coke the 
which impairs the activity and thus 


content of catalyst 
requires progressively higher reactor 
inlet temperatures to maintain ac- 
tivity. The processing cycle length is 
thus fixed by the reactor temperatures 
required to maintain the desired re- 
formate octane without an adverse 
yield structure. Excessively high tem- 
peratures (950-975 F.) accelerate the 
poor yield) thermal and 
catalytic reactions. Thus the cycle 
length will be determined by the qual- 
ity of the naphtha change stock i.e., 
highly paraffinic stocks require more 
severity than highly napthenic stocks 
for the same reformate octane, and 
, the 
the 


a given 


undesirable 


by the reformate octane level i.e 
higher the 
shorter the cycle length for 
naphtha feed. 


reformate octane 


The actual regeneration consists of 
admitting controlled amounts of air 
to the catalyst beds under controlled 
temperature conditions. The rate of 
therefore dependent 
upon the amount of coke present, the 
system temperature level, the rate of 
air addition, and the rate of heat re- 
bed (inert 
gas recycle rate). Since this is essent- 


combustion is 


moval from the catalyst 
ially a “heat balance” operation, the 
burning can be controlled as desired 
by suitable adjustments of these vari- 
ables. This regeneration was carried 
out in three stages as follows: 

1.A low temperature burn 
burn) at 500 F., 


2. A second 


pre 
main) burn at 750 F 
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W. H. DECKER is engaged in cata- 
lytic-reforming Sinclai 
With Sin- 


clair Refining Company ten years be- 


research for 
Research Laboratories, [nx 

fore he was assigned to his present 
position with the company’s research 
affiliate in 1952, Decker acquired a 


broad background in refinery opera- 


tions, equipment and design, as well 


as in combustion engineering. He 
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tion with a degree in chemical engi- 
neering from the University of Colo- 
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technician at the company’s Marcus 
Hook refinery 
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TABLE 1 
Comparison of Average Operating 
Conditions for the First and Second 
Processing Cycles 


First 
Cycle 


Second 
Cyele 


Operating Conditions 
Feed Rats BPD 11400 11200 
Space Velocity 1 l 
Pressure f 500 
Recycle Ratio j 


& 
Recycle Ratio 
Moles H¢ 
Research 
Clear 


Reformate Octane 


Reactor Temperatures 
No. 1 Inlet 
No. 2 Inlet 
No. 3 Inlet 
No. | Outlet 
No. 2 Outlet 
No. 3 Outlet 
Feed Stock Inspections 
Gravity 
IBP 
10 Percent 
KO Percent 
90 Percent 
EP 
PONA Analysis 
Pp 
N 
4 
Octanes 
Research Method Clear 
Research Method + 3cc 


TABLE 2 


Comparison of Typical Yield Data for the 
First and Second Operating Cycles 


First 
Cycle 


Second 
Cycle 


Yields:* 
He, Wt. Percent 10 
Cy, Wt. Percent 13 
(9, Wt. Pereent 
( Wt. Percent 
1C4, Vol. Percent 
nC'4, Vol. Percent 
(4-EP Gasoline, Vol. Percent 
10 th Rvp Gasoline, Vol. Percent 
Octanes: 10 th Rvp Gasoline 
Motor Method Clear 
Motor Method + dee TEI 
Research Method Clear 
Research Method + 3ce TEI 


* Yields adjusted to the same base octane level for com- 
Parison purposes 
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3. A final burn between 920-940 1 


Ihe process flow and the equipment 


required for regeneration are illus 
Figure 3. ‘The 


specifically required for regeneration 


trated in equipment 


includes a pressure type inert gas 


generator and an air compressor, with 
the alr serving as a dual 
that it 


burning and combustion air 


‘ ompre ssor 
purpose furnishes air 


for coke 


for the inert gas generator 


unit in 


It may be 
noted that if a supply of high pressure 

bulk 
that the result 


air is available and if nitrogen 
is readily procurable, 
ant economics may preclude the in 
stallation of this equipment, because 
of the infrequency of the regeneration 


ope ration 


The procedure used for this regen 


cration was as follow 


Che naphtha 
feed to the unit was stopped and the 
down, with the ga 


heater fires shut 


circulation continued until the rea 


tor beds had cooled to approximately 
900 F. The 


were then 


recycle gas 
taken 


compre SSOTS 


out of service the 
unit depressured and evacuated for 
hydrogen Tf 


hydro« arbon vas and 


The 


placed in operation, the system thor 


moval inert gas generator was 


oughly purged given one final evacu 
ation, and then pressured to approxi 


mately i) psig with inert ga 


Circulation was then started with the 


recyclk gas Compressor the heater 


were fired 
a 5OO F 


the 


to maintain approximate ly 


inlet reactor temperature, 


and unit was then ready for the 
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FIGURE 3—Flow scheme for regeneration shows equipment specifically required. 


low temperature (first) burn 


The air required for the burning 
was adjusted at a concentration ol 
between 0.5 and 0.7 mole percent of 
oxygen, with this concentration based 
upon previous studies which indicated 
that at the operating inert gas recycle 
flow the temperature rise would be in 
170-200 F, The 


burning through 


the order of move 
ment of the 
the three 


Figure 4, which is a plot of the top 


wave 
reactors is illustrated in 
and bottom catalyst bed temperatures 
for the three 
will be seen from this plot that the 


reactors versus time, It 


burning wave moves progressively 
through the three beds with the se 
ond and third beds undergoing tem 
perature rises before the completion 
of the burning in the preceding bed 


Vhis 


passage of the heat wave, however, it 


is primarily the result of the 


is also influenced by the break 


through of oxygen because of a non- 


linear burning wave characteristic of 


this type of operation. The shape of 


the burning wave and its progress 


through the bed is controlled by the 
rate of au 


addition, the inert gas 


recycle flow and the 
ture, 


tions the wave should be substantially 


rate, te mpera 


consequently with fixed condi- 
similar in all portions of the bed 
Other variables affecting the shape 


and rate of passage of the burning 


134 


wave are, however, the amount and 
composition of the coke deposit in 
that portion of the bed under consid- 
eration. It will be noted that the top 
bed temperature in the No. | reactor 
fell off quite rapidly which would 
apparently be indicative of an ab- 
this bed. This 
found to be the result of 


normal condition in 
was later 
partial plugging at the top of this bed 

At the completion of the low tem 
perature burn, the inlet temperatures 
ol the reactors were raised to approx! 
750 F 


unde 


mately and the second burn 


started substantially the same 


conditions of inert gas recycle flow 


and oxygen concentration The con 
figuration and rate of passage of this 
higher temperature burning wave for 
the three 


Figure 5 


reactors is illustrated in 


which a plot ol the top 
bed 


Again the 


and bottom catalyst tempera- 


tures against time same 


general phenomena are exhibited by 


this burning wave as was the case for 


the first or low temperature burn 


with the exception of the higher over 
Figure 6 is a 


all temperature level 


yrofile plot of 
| | 


typical temperature 
the second burning wave in the No. 3 
reactor, and is based upon tempera- 


tures recorded from thermocouples 
spaced vertically at one foot intervals 


Dif- 


temperatures 


through the six foot catalyst bed 


ferences in the 


peak 


PETROLEUM 


and in the shapes of the profile curves 


at different levels are the result of 


variations in inert gas recycle rates 


inlet oxygen concentrations, and coke 
deposits 
? and 


It will be seen from Figures 


6 that the burning 


three 


pattern of the 
waves is not consistent for the 
reactors, and also that all portions ol 
the beds did not reach 900 F. at 
which temperature complete coke re 
This latte 
particularly evident in the top por 


tions of the No. | and No. 2 beds. It 


is therefore desirable 


moval is assured item is 


to complet th 


regeneration by carrying out a final 


burn at high temperature, This was 


accomplished by raising the reactor 


temperatures to between 920-940 F 


and maintaining this temperature 


until the oxygen content of the re 


cycle gas has increased to | } mol 


percent by the addition of air from 


compressor, At 
final 


the regeneration air 


the conclusion of this burn the 
shut off and the gas 


until the 


heater fires were 


circulation continued unit 


was cooled to atmospheric tempera 
ture. The unit was then depressured 
and opened for inspection 

Aside from the time needed for the 
necessary 
of the 


generation, the 


depressuring and purging 


unit before and after the re 


time for the actual 


regeneration was comparatively short 
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FIGURE 5—Second burn is carried out at a higher temperature level 





FIGURE 4—Catalyst bed temperature profile shows movement of burning 
wave on first burn. 
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FIGURE 6—Second burn in the No. 3 reactor shows these temperatures at six different levels in the bed 
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FIGURE 7—After four months, this material had partially plugged the 
retention screen on top of No, | Reactor. 


the first burn requiring 11 hours, and 
the second burn requiring 14 hours. 
A longer time period was involved 
for the second burn because of the 
more refractory coke that is removed 
temperatures, It will 
5 that the 
contained the greatest 


at the higher 
also be seen from Figure 
third 
amount of coke, which is consistent 
with the fact that it operates at the 
highest average temperature during 


reactor 


the oi] processing cycle. For this re- 
generation the average coke level was 
in the order of 6.0-7.0 weight percent 
coke on the catalyst, however, for 
longer processing cycles under more 
severe processing conditions .e., 
higher octane levels, there would be a 


{ oke 


would in turn require a longer regen- 


greater accumulation of which 
eration period 

The system pressure was allowed to 
increase during the first burn from 
the initial pressure of 
operating pressure of approximately 
100 psig, and during the regeneration 
this pressure was maintained by man- 
ual release of excess was to the vent 
stack 
for greater rates of inert gas circula- 


Higher pressures would allow 


tion with consequent higher rates of 
air addition, however, this was fixed 
by the characteristics of the recycle 
gas compressor turbine drivers. For 
the regeneration operation the H,S 
blocked in 


and by-passed, while the fixed bed 


removal contactor was 
drier was continued in service for re- 
moval of water produced from the 
combustion of the coke, The gas con- 
recy¢ le 


tactor was blocked in unde: 
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30 psig to an 


gas pressure just prior to the end of 
the oil processing cycle. This hydro- 
gen-rich recycle gas is therefore avail- 
able for the subsequent startup and 
this precludes the need for a special 
drum or for the 


purchase of bulk hydrogen. 


hydrogen storage 

When the unit was opened for in- 
spection it was found that there was 
a collection of scale, debris, etc., on 
the top of the No. 1 reactor bed 
Figure 7 is a photograph of the mate- 
rial which had partially plugged the 
retention screen on the top of the 
catalyst bed. Figure 8 illustrates the 
foreign material which had _ passed 
through the screen and become im 
bedded in the top one-quarter laye1 
of catalyst. Since it is difficult to in- 
sure a completely clean system, it was 
decided to modify the existing down 
flow design of the No. 1 
annular or 


reactor to an 
radial design thus elimi- 
nating the possibility of pressure drop 
difficulties during future operations 
This design change involved a reduc- 
tion in the net catalyst inventory in 


the No. | 
flected in slightly different operating 


reactor and this will be re- 
conditions for the second and subse 


quent processing cycles 


Second Cycle Operations—At th: 


conclusion of the shutdown period 
the unit was placed in operation mak- 
ing use of the previously described 
procedure, with the exception that 
stored recycle gas from the first cycle 
operations was used instead of pur- 
Currently the 


operations for this cycle are compara- 


chased bulk hydrogen 


ble to those of the first cycle except 


FIGURE 8—This material had passed through the retention screen and 
became imbedded in the top quarter layer of catalyst 


{ 


for the 56 


against 1.42 


higher space velocity 
and the higher reform- 


level, 88.2 


ate octane against 85.5 


RON 


To illustrate the comparison of the 
first and second cycle operations, op- 
erating conditions, feedstock inspec 
yield data for these two 


tions, and 


periods are presented in Tables 1 and 
2. The yields for these two periods 
have been adjusted to reflect process 
ing operations at the same 10-pound 


Research 


the variations of 


rvp gasoline clear octane 


because of the o« 
tane levels and feed stock quality for 
A review of these 
that after 


differences i 


thes« two periods 


tabulations will indicate 
making allowance for 
feed stock quality, catalyst inventory, 
and reformate octane level it is evi 
dent that the regeneration operation 
was successful with no apparent dele- 


The 


sub- 


terious effects to the catalyst 
level of the 
stantially the 


activity catalyst is 


same or slightly im 


proved as indicated by the reactor 


temperatures for these two periods 
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Over-all view of the cold lime-alum water softening system, and flow sheet of the softener 


Cold Lime Alum-Softener 
Lowers Costs $35 A Day 


Homer C. Givens and Robert 
Custer, La Gloria Oil and Gas 
Company, Falfurrias, Texas 


TWO YEARS observation of a 
cold lime-alum water softening unit 
installed in La Gloria Oil and Gas 
Company’s gasoline plant at Falfur- 
rias, Texas shows that the process is 
efficient and operate and 
maintain, Since its installation, treat- 
ing chemical costs have been reduced 
from approximately $100 per day to 
$65. Man-hours required to clean 
condensers, coolers and boilers have 


easy to 


been substantially and 


downtime of equipment with its re- 


reduc ed 
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Since installation: 

® Treating chemical 
costs reduced 

® Man-hours reduced 

® Downtime cut 

® Payout expected in 
less than three years 











REFINER 


sulting loss of production has been 
cut. Payout of the unit is expected in 
less than three years 


This treating unit has a rated ca- 


pacity of | million gallons of processed 
Total 
the system amounted to approxi- 
$50,000 


water per day investment for 


mately including construc- 


tion labor, extra accessories, drains, 
controls, foundations, buildings and 
piping Operation of the units was 


started in February, 1953 

The plant water supply is produced 
from several water wells at depths of 
600 to 800 feet. The wells are pumped 
into two storage ponds from which th 
plant water supply pump pi ks it up 
The 


raw well water contains many chemi- 


and feeds it to the softening unit 





Alum Softener Lowers Costs 





cals that are generally found contami- 
nating water supplies in this particular 
area. Calcium carbonate hardness runs 
about 220 ppm, with chloride content 
of 190-219 ppm. Many compounds of 
sulfides and sulfates are also present. 


The softener was shipped in a dis- 
assembled condition and was assem- 
bled and erected at the plant by com- 
pany employes with the advice of the 
supplier representative, Basically the 
unit consists of a reactor where the 
lime-alum floc is formed, and electric 
operated proportioners which feed 
definite amounts of chemicals per unit 
volume of water. Completing the sys- 
tem are settling and storage tanks, 
chemical mixing tanks and automatic 
controls for maintaining flow rates and 
levels. 

The principal part of the softener is 
the reactor, in which all the chemical 
reaction takes place, This unit has the 
shape of an inverted sector of a cone 
and is 17% feet high. The top diam- 
eter is 31 feet and the bottom diame- 
ter 6% feet, It is of steel plate con- 
struction and is mounted on a solid 
platform of reinforced concrete with 
six vertical leg members for supports 
at the upper part of the reactor. At 
the top of the reactor, there is a chan- 
nel into which the softened water 
overflows through weir slots. Equip- 
ment is also installed at the bottom 
of the unit which allows the system to 
be automatically blown down to rid 
the system of spent lime-alum sludge. 
There are also two hand control valves 
for manual blow down if necessary. In 
the center of the reactor, standing 
vertically, is a mixing chamber where 
the raw water enters the unit. Also, 
the reactor has a system of sludge re- 
circulation for better water condition- 
ing reasons, 

The chemical feed system and _ its 
operation are of vital importance to 
satisfactory operation of the unit. The 
lime system consists of a steel tank 
eight feet in diameter and four feet- 
three inches in height with a capacity 
of 1415 gallons. The lime is fed into 
the tank by a hopper system which is 
located in the chemical building, 
nearby, Because lime tends to settle 
excessively, the lime tank is equipped 
with a mixer driven by a 3-phase, 1.5- 
hp, 1200-rpm motor. This mixer keeps 
the lime suspended in the water and 
prevents clogging. Proportioners feed 
a constant ratio of lime slurry to the 
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struction Corporation, and spent three 
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engineering from Oklahoma A&M 
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involve treatment of water for boilers 
and cooling towers, 





raw water. These proportioners are 
solenoid type, actuated by a cam oper- 
ated switch in the master water meter 
As contact is made, the proportioner 
releases a predetermined number of 
links of a chain which lowers the free 
end of a swinging take off pipe. The 
pipe is slotted at the free end. The 
lime slurry flows into the pipe through 
the slots and down the pipe to a small 
reservoir from which the lime pump 
picks it up and delivers it to the mix- 
ing chamber. The pump delivering the 
lime is rated at 10 gpm and 55 feet 


head. The impeller is 44% inches in 


l’eTROLEUM 


diameter. The pump is driven by a 3- 
phase IHP induction motor. 

Raw water is fed into the lime 
pump suction reservoir for better mix- 
ing and the lime pump recirculates 
part of its load to prevent lime settling 
in lines and clogging them. 

The alum system is similar to the 
lime system only on a smaller scale. 
Two wooden tanks each of 142 gallon 
capacity contain the alum mixture. 
The tanks are alternated approxi- 
mately every eight hours. The alum 
pump is the same as the lime pump 
except that it has bronze bushings in- 
stead of steel bushings. The propor- 
tioner feed system is identical to the 
lime proportioner. Each proportioner 
unit has an electric cutoff switch 
which is automatically tripped to the 
off position when the tanks are empty 

As mentioned before, the sludge re- 
circulation system plays an important 
part in the system and this equipment 
consists of a 3-phase induction motor 
This motor is directly connected to a 
centrifugal pump—size 5 x 4 with an 
impeller diameter of 84% inches and 
rated at 700 gpm @ 40 feet head. As 
the name implies, this pump takes suc- 
tion from the partially spent sludge of 
lime and alum and discharges into the 
raw water stream which allows com- 
pletion of the reaction, and also main- 
tains a constant flow to the mixing 
chamber. 

Raw water leaving the pump passes 
through a six inch diameter water 
meter which registers the water rate as 
Re- 


circulated sludge and raw water are 


well as the total water being fed 


mixed immediately downstream from 
the meter. The mixture of sludge and 
raw water is then discharged into the 
top of the mixing chamber. Lime 


slurry and alum water are also fed 


into the mixing chamber at a rate con- 
trolled by the feed. The 


and chemical mixture flow 


raw water 
water 
downward with increasing velocity 
and issue forth at the bottom of the 


reactor and flow upward through the 


coagulation bed with decreasing veloc- 


ity as it moves up the cone-shaped 
tank. 

The rate at which the chemical re- 
action takes place is vital; therefore, 
the slow water velocity causes better 
softening and more removal of hard- 
hardness as well as 


ness. Carbonate 


bicarbonate hardness is readily re- 
moved down to 70-80 ppm under good 


The after 


contacting the lime-alum coagulent 


control conditions water 
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Wooden alum mixing tanks in front of the reactor, settling tank in 


right background. 


bed rises upward and pours into the 
collector channel. The water now soft 
but containing a small amount of 
lime in suspension flows into a tank 
of 1000 barrel capacity. This tank pro- 
vides a supply of softened water. It is 
also a settling chamber baffled to pro- 
duce an even crossflow thus allowing 
the suspended lime to settle to the bot- 
tom. The system of baffles also allows 
the water to be skimmed from the top 
of this tank. This water flows to a 
second tank, also 1000 barrels capac- 
ity, from which the plant draws its 
demand, This latter tank is equipped 
with an overflow and demand control 
which allows the softener to operate 
at its rated capacity or less. The water 
enters the plant system from this tank 
by a floating decanting system de- 
signed by company engineers. 

The water feed to the softener unit 
is not allowed to exceed the capacity, 
because to do so tends to cause a dis- 
turbance in the coagulation or floc 
bed. Any disturbance of the floc bed 
will cause intense lime carry-over thus 
allowing a coating of lime in the pip- 
ing system. Measures are taken, there- 
fore, to prevent all disturbances. 

The chemical equations involved in 
the reaction are as follows: 

1. Al, (So«)s +- Nar (CO;) 
: Al (OH), + 
2. Al, (SO,)s 


3H,0 
3 Na SO, + 3CO, 
Ca (OH), + 3 CaSO, 
3 Al, (SOx)s + 3Ca (HCO;), 
2 Al (OH); +, CaSo, + 6 CO, 
Ca (OH), + Mg (HCo,); 
« CaCO, »H.0 
2Ca (OH); + Me (HCO,), 
Mg (OH),-+-, CaCO, + .H,O 
If the plant demand calls for more 
water at certain times of the year, 
notably during July and August, a 
motor valve control system is provided 
to automatically make up the demand 
above softener capacity with raw 
water. This raw water makeup is con- 


trolled from the raw water pump by 
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a motor valve, which, in turn is con- 
trolled by the master control at the 
plant supply tank. If plant demand 
falls to 700 gpm or less, this control 
is automatically removed from service 
The master control measures the head 
of water in the final supply tank, and 
controls the feed to maintain this head 
constant. 

The accumulation of spent sludge in 
the bottom of the reactor is removed 
by the previously mentioned blow- 
down device, This device is an air 
operated diaphragm motor valve, a 
three way solenoid valve, and a com- 
bination impulse-timer switch, The 
impulse-timer switch receives its im- 
pulse from the master meter switch 
and after a predetermined number of 
impulses the switch closes and opens 
the blowdown valve The blowdown 
period is regulated to allow removal 
of the sludge that has collected since 
After a short 
period of operation this interval can 


the last blowdown 


be determined quite accurately and 
the timer. A manual system 
of blowdown is provided if conditions 


set on 


call for it. The recirculated sludge rate 
is very hnportant and is controlled by 
a regulator actuated by an orifice flow 
controller-recorder. The orifice is in- 
stalled in the feed line after the raw 
water and recirculated sludge mix 
Thus the volume to mixing chamber 
is held constant which prevents flox 


bed disturbance 

As mentioned previously, the small 
cam operated switch in the master 
water meter plays an important part 
in the system. It controls the feeding 
of the proper proportion of lime and 
alum to feed water, as well as blow- 
down of the sludge. This switch gave 
trouble at first as it carried 110 volts 


and 2.5 amperes, and burned out quite 
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Overflow weir slots in channel at top of reactor 


often. This situation was remedied by 
the addition in the circuit of a trans 
former relay. With this relay the micro 
switch was required to handle only 24 
volts and negligible amperage. A 
proportioner upset because of switch 
failure has not been experienced since 
this and 


the addition of inexpensive 


positive acting relay 

When processing at a normal rate 
of 900,000-1,000,000 gallons of water 
per day the system requires 115 to 135 
1700 to 1900 


pounds of lime per day, Pump failures 


pounds of alum and 


have caused many problems in_ the 
alum and lime systems and plans ar 
being studied to remedy these failures 
by gravity feeding into the reactor 
Insects have caused stoppages in lime 
and alum feed lines but the elimina 
tion of these troubles was a matter of 
proper screening 

At the present time, plans are also 
being made to eliminate algae forma 


Algae has 


caused some trouble in the weir slots 


tion by direct chlorination 
as well as in the series ol tanks con 
taining the treated water 

Sludge blowdown drainage should 


receive careful consideration when 
choosing the location for a lime-alum 
reactor unit. Drain lines should be 3 
of the 


ground with joints connected for fast 


inch or larger, laid on top 
uncoupling. Such drain lines can be 
easily moved or taken apart for clean 
ing. A raw water pressure flushing 
connection should also be incorpo- 


rated 

The disposal of sludge is a serious 
problem. At this location pits having 
a total capacity of 200,000 cubic feet 
were constructed to retain the spent 
sludge. At 


it will require five to seven years to fill 


present rate of operation 


these pits + + 


-— 
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The Easy Way... 
Cost of Gas Vs. Oil Fuels... 





GAS AND OIL FUELS 
COST COMPARISONS 
FOR INDUSTRIAL PURPOSES 
by Frank E. Hangs 


Pipe Line Technologists 


a a ee 


Gas (Equivalent ) 


Gallon 


| 


N 
3 
Million BTU 


T 
Ft. 


Per 
Gravity 


Thousand Cu. 
Specific 


Cost Dollars Per 
Dollars 





Dollars Per 


USES OF CHART 

|. Determine cost/million Btu of oil fuel, given 
cost per barrel or per gallon and gravity. Lay 
straight edge from values on scales | and 3 
read scale 2. Scale 2 values also are equivalent 
cost MCF of gas (i0O0O0Btu / Cu Ft.). Obviously, if 
actual cost of gas is less than equivalent cost then 
a savings results. 

2. Determine equivalent cost/ Bbi.or cost / gallon 
having cost of gas and gravity of oil. Connect 
values on scales 2 and 3. Read scale !. Average 
heating value of oil 19,000 Btu / Ib. 
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1—Interior view of light stores warehouse. The building has a total 
floor area of 41,472 square feet with a 19-foot clear ceiling height 
Designed by the Mechanical Engineering department to provide a 


maximum of materials storage and handling efficiency with oa 
minimum of aisle, overhead, and other non-storage space, it is 
lighted entirely by fluorescent fixtures and is air conditioned 


Esso Modernizes Stores Operation 


EFFICIENT warehousing is essential to keeping main- 
tenance costs at a minimum. For a look at a modern, 
efficient stores operation, come with us on a tour of the 
recently-completed Stores Department facilities at Esso 


Standard Oil Company’s Baton Rouge refinery. Many 


2—About 75 per cent of all orders for materials are telephoned in 
Order clerks are shown here writing up material orders which are 
then placed on the conveyor belt at the left side of their desks 
The material orders then pass from the end of the conveyor through 
a metal chute to the stenographic and file office. There the order 
is placed in a pneumatic tube system carrier and sent to the dis 
patcher, who operates the central desk of the tube system 
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novel features have been incorporated in this new build 
ing, prominent among them being facilities for rapid trans 


mittal of telephoned material orders and a subfloor drag 


line for moving materials trailers through the building 


Let the photos show you 


3—Pallets are used extensively for handling and storing material 
Shown here is a pallet of valves being removed from racks in the 
warehouse. Adjustable pallet racks and the arrangement of cisles 
for access by fork trucks make operations easy, economical 
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Modern Stores Operation . . 


i 
ee 


5— ... has been completed (indicated when 
no number is showing) the field dispatcher 
(right) removes the trailer from the drag- 
line, checks the order for completeness, 
removes the required copies of the mate- 
rial order, and pushes the trailer out on 
the loading dock. The order is then de- 
livered by truck to the field. Use of this 
innovation has greatly facilitated mate- 
rials handling in the warehouse. 





SS ne 





6—Trucks loading and unloading at the dock, situated at the south 
end of the warehouse. The dock, which is accessible to a highway 
entrance, has an area of 3000 square feet. A number of trucks can 
be handled simultaneously. 
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4—A novel feature of the new warehouse is 
the subfloor dragline conveyor shown here. 
It runs around the interior of the building 
and moves trailers through all of the light 
stores departments. The dispatcher places 
the material order in the box on the front 
of the trailer, and cards with numbers 
corresponding to areas of the building in 
which portions of the order will be filled 
are placed directly behind the transparent 
box front. When the trailer reaches an 
Grea corresponding to the number show 
ing in the box, the stockkeeper in that area 
removes it from the dragline. He fills his 
portion of the order, puts his card face 
down at the rear of the box, and places 
the trailer back on the dragline. When 
the order . 


7—Tube bundles stored in the heavy stores section. Addition of the 
new section made possible more indoor storage of crane-handled 
equipment. Note special handling-storage racks used for tube 
bundles. 
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FIGURE 1—Typical shear failure line for a cohesive soil as determined by laboratory tests 


Fundamentals of Soils Engineering 


A knowledge of the action of soil under the loads imposed by foundations is 


an essential part of structural design. Here is a thorough treatment of the subject. 


R. H. Karol, 
Karol-Warner, 
Highland Park, N. J. 


FOUNDATION DESIGN differs 
in one marked respect from most 
other design problems, The structural 
designer usually deals with homogen- 
eous, consistent, reasonably elastic 
structural materials, whose properties 
can be specified with excellent assur- 
ance that they will be obtained. Soil 
bearing foundations, however, are sup- 
ported by heterogeneous inelastic ma- 
terials, whose properties cannot be 
controlled, and often are 
adequately ascertained. 


not even 
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Most progressive design offices have 
accepted the fact that a soils investi- 
gation is prerequisite to preparing the 
design for any 


major structure. The 


report covering a soils investigation 
generally lists bearing capacities and 
estimated settlements, the two quanti 
ties which are of major interest to 
All too often 


those 


the foundation designer 
the designer sees only results 
Actually, many of the factors which 
will affect the bearing capacity and 


settlement characteristics of a partic- 


REFINER 


ular soil are not known until the foun 
Thus it 
incumbent upon the designer to inter 


dation is designed becomes 
pret the recommendations of the soils 
report in the light of his particular 
lo this 


should have suflic ent background in 


design do effectively he 


soils engineering to know how bear 


ing capacities and settlement estimates 
are determined, and what factors 
affect these quantities 
the 


ments which transfer 


Foundations are structural ele- 


the loads from 
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and on the structure to the supporting 
soil, In order to serve their purpose 
adequately, they must transfer loads 
in such a manner that the foundation 
movements due to soil strain do not 
adversely affect the function of the 
structure. In addition, foundations 
must be designed to resist the forces 
acting on them with a factor of safety 
consistent with good design practice. 

The latter requirement is purely of 
a structural design nature and is not 
discussed herein. The former require- 
ment can be subdivided into the topics 
of bearing capacity, settlement, resist- 
ance to sliding and resistence to over- 
turning. These will be discussed in 
some detail, 

The bearing capacityof a soil is 
essentially a measure of the soil shear- 
ing strength. methods 
available for evaluating thebearing 
capacity from the shear characteris- 
tics. Before discussing these, it is 
worthwhile to discuss shear strength 
in general. 

All structural materials have shear 
strength; for most purposes, shear 
strength of a structural material is as- 
sumed to be a constant. Actually, the 
shear strength at any point within a 
material varies with the normal 
stresses on the three principal planes 
at the point. For materials with very 
small friction angles, such as steel, the 


Several are 


variation in shear strength due to nor- 
mal stresses is very small, and can be 
neglected. Such materials have ap- 
proximately equal ultimate strengths 
in tension and compression. For ma- 
terials with relatively large friction 
angles, such as concrete, the ultimate 
strength in compression is much 
greater than in tension; the variation 
in shear strength can be considerable, 
and should not be neglected. (This 
fact is generally considered in the de- 
sign of massive concrete structures 
such as gravity dams. In beams and 
slabs, the normal stresses usually occur 
in too limited a range to appreciably 
affect shear strength. Allowable shear 
stress values for concrete, such as are 
given in the ACI Building Code, are 
based on zero normal stress; in other 
words, the allowable stresses are based 
on the cohesive strength of concrete. ) 

Practically all soils have friction 
angles of appreciable magnitude, and 
in order to arrive at an economical 
design the possible increase in shear 
strength due to lateral soil pressures 
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should always be considered. The re- 
lationships between shear strength 
and normal loads may be determined 
by laboratory tests. Tests must be per- 
formed on samples which are taken in 
such a way as not to disturb the soil 
structure or change its natural water 
content, 

Three tests are in common use for 
determining the shear strength of a 
soil. Figure 1 shows the results from 
these tests on a cohesive soil. The fail- 
ure line may be accurately established 
only by two of the three tests. The 
slope of the failure line is the tan- 
gent of the friction angle (angle of 
internal @. The intercept 
on the shear axis is the cohesion, c. 
The shear strength, which is also the 
equation of the failure line, is gen- 
erally expressed. 

S=c+N 


friction ) 


tangent ¢ (Coulomb's 
tion), where 

shear strength (psf) 

cohesion (psf) 

normal stress on the shear 

plane (psf) 

% = friction angle (degrees) 

Ihe unconfined compression test is 
performed in exactly the same man- 
ner as a concrete cylinder test. In this 
test, the shear stress at failure (which 
is slightly greater than the soil cohe- 
sion) is equal to half of the ultimate 
compressive stress. Obviously such a 
test cannot be performed on granular 
soils or on any soil without sufficient 
cohesion to stand up under its own 
weight. An unconfined compression 
test furnishes one point on the failure 
line (see Figure 1). Additional uncon- 
fined compression tests do not furnish 
additional points, but merely substan- 


equa- 


tiate previous test results. Thus, the 
slope of the failure line cannot be de- 
termined. However, this test may be 
used to evaluate shear strength in 
those cases where the least possible 
value is desired, where the friction 
angle is known to be small, or where 
the normal stresses are known to be 
small (and therefore will not increase 
the shear strength materially) . 

The triaxial compression tests is 
essentially an unconfined test run with 
a positive lateral pressure. The lateral 
pressure and the axial failure stress 
are principle stresses which can be 
plotted to obtain Mohrs circle. (In 
the unconfined test two of the prin- 
ciple stresses are zero.) The failure 
line is tangent to the circle. Since tests 
can be performed at different lateral 
pressures, two or more different cir- 
cles can be obtained for the same soil 
and the exact location of the failure 


PETROLEUM 


Meet the Author 


R. H. KAROL has stayed close to in- 
dustry and close to teaching and al- 
ways close to soil 

engineering. While 

teaching at Rutgers 

University, he did 

consulting work in 

soils and struc- 

later while 
he had entered in- 

dustry on a full- 

time basis, he 

Karol taught evening 
graduate classes in soil engineering 
and foundation design at Newark 


tures: 


College of Engineering. Now a part- 
ner in Karol-Warner, a Linden, N. J., 
firm which designs and manufactures 
equipment for engineering soil tests, 
he also works on engineering design 
of steel and concrete structures and 
foundations. But true to his pattern, 
for the past four years he also taught 
the professional 
engineers examination at Rutgers. 
His book, Engineering Properties of 


a review course for 


Soils, compiled from his lecture notes 
and experiences is being published by 


Prentice-Hall. 





line determined (see Figure 1). Tri- 
axial tests are widely accepted as giv- 
ing the most accurate results, since the 
lateral pressure (which can be con- 
trolled) is analogous to the restraint 
against horizontal expansion which 
actually occurs in nature. Triaxial 
tests may be performed on any type 
of soil. 

Direct shear tests consist of deter- 
mining the shear stress which causes 
failure when a soil is subjected to a 
constant the 
failure plane. Shear stress at failure 
is then plotted against normal stress 
to locate a point on the failure line 
(see Figure 1). Since tests may be 
conducted at different normal loads, 
sufficient points may be obtained to 
establish the exact location of the fail- 
ure line. Direct shear tests may be 
performed on any type of soil. 


normal stress on shear 


Triaxial and direct shear tests may 
be performed under various condi- 
tions of preloading and drainage. The 
conditions normally selected are those 
which will exist under field condi- 
tions. Sometimes these conditions may 
not be established prior to actual 
foundation design. Thus, the designer 
should check the laboratory test con- 
ditions imposed against actual field 
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FIGURE 2—Typical failure line for a granular 
(cohesionless) soil. 


ESTIMATED 
PROPERTIES 


Friction 
Angle 
(Degrees) 


BORING | 
LOG* 
Blows Cohesion 
SOIL TYPE per Foot (Paf) 
Cohesive Soils | 
Very Soft ‘ 0-250} 0 
Soft | 250-500 0 
500~1000 0-! 
1000-2000 0! 
2000~4000 0 
4000 + 0-1 





Very Stiff | 
Hard. 

Cohesionless 
Soils: 


Loose | 25-< 

Medium ‘ 25-< 

Dense K 30-% 
Intermediate | 

Soils: 


0-100 
100-1000 
1000 + i¢ 


Loose 
Medium 


Dense 30 + 


* Blows per foot of penetration for standard 
2-inch sampling spoon driven by 4200 in.-lbs. of 
energy per blow. 


conditions, prior to the use of the soil 
report recommendations. 

Granular materials possess no true 
cohesion, although fine granular ma- 
terials, when moist, may exhibit what 
is termed “apparent cohesion,” due 
to capillary forces caused by water in 
the voids. Apparent cohesion is gen- 
erally neglected in determining shear 
strength, since it disappears upon 
either wetting or drying of the soil, 
which destroys the capillary menisci. 
A typical failure line for a granular 
soil appears in Figure 2. 

When the failure line for 
has been determined by laboratory 
tests the values of c and # are defi- 
nitely established. Preliminary soils 
investigations may establish the range 
of these values by correlation with 
the boring records and previous ex- 
perience. Values for c and # generally 
fall within the ranges shown in Table 
1, for various soils. Values estimated 
from boring records are generally 
adequate for preliminary designs, but 
they should be more firmly estab- 


a soil 


TABLE 2 


LOCAL SHEAR 





settlement 





lished by laboratory 
final design. 

Bearing Capacity—-A number of 
theoretical and semi-empirical meth- 
ods are available for determining 
bearing capacity from soil shearing 
strength. The best known and prob 


tests prior to 


ably most widely used method is the 
Terzaghi Solution. Although it is not 
completely theoretical, it is generally 
considered sufficiently accurate for 
most uses. The equation obtained for 


square footings at shallow depths is 


qu 1.3c (N.) + 0.8 wb (0.5N.) + 


wd (N, (2) 
where 


Gu = ultimate bearing capacity (psf) 

c = cohesion (psf) 

w = unit weight of soil (pcf) 

b = footing dimension (ft) 

d = depth below soil surface (ft) 

N., Nw and N, = constants depending 
on the friction angle 
of the soil 


The values of the N constants depend 


upon whether the shear failure is 
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load 











general or local, as arbitrarily de- 
fined by the shape of the load settle- 
ment either 
may be taken from Table 2 


curves. Values for case 
Bearing 
capacities for long footings may be 
taken as 0.77 of q, for square footings 

For cohesive soils with zero friction 
angle, or for those cases where only 
the cohesion may be depended on for 
shearing strength, the Terzaghi equa 
tion reduces to 


Ge 7A ] 


This equation is widely used with the 


value of c determined from uncon 
fined compression tests, On cohesive 
materials with small friction angles 


Often the equation appears as 
qe 7.4¢ + wd } 


to account for the increased bearing 
capacity obtained due to placing the 
footing beneath the surface of the 
ground. 

Bearing capacity may also be dé 
termined by field load tests. The me 


chanics of performing load tests are 
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Settlement in inches 
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| 
J. 











1000 “2000 3000 


ml 
4000 


Footing Load In Pounds Per Square Foot 


FIGURE 3—Typical load-settlement curve for a field load test. 


detailed in text books on soils engi- 
neering, and in various building 
codes. Essentially, a load test consists 
of the application of successive incre- 
ments of load to a bearing area, and 
recording the resulting settlements. 
Generally each increment of load is 
maintained in place until rate of set- 
tlement has become negligible (as de- 
fined by the pertinent building code 
or local regulations). The results of 
a load test are usually presented as a 
load settlement curve, such as is 
shown in Figure 3, The ultimate bear- 
ing capacity is the load at which the 
curve becomes asymptotic to a verti- 
cal line. The allowable bearing ca- 
pacity is selected by applying a 
suitable safety factor to the ultimate 
value. The settlement corresponding 
to the allowable bearing capacity 
must fall within permissible limits, 
otherwise the value selected for al- 
lowable bearing value must be further 
reduced. For example, assume a 
safety factor of 2.5 is adequate, and 
that a settlement of %-inch is per- 
missible, Dividing the ultimate value 
by 2.5 results in an allowable value 
of 2400 psf. This corresponds to a 
settlement of 3/16-inch. Therefore, 
the allowable value must be reduced 
further to 2000 psf, to satisfy settle- 
ment requirements. 

A full scale load test performed at 
the actual site of the proposed footing 
elevation is the most accurate way to 
determine bearing capacity. However, 
this is a very expensive operation and 
cannot generally be resorted to. Load 
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FIGURE 4—Stress distribution for vertical stresses expressed as a fraction of the 


applied pressure intensity. 


tests are generally performed on small 
bearing areas, and the results extra- 
polated to actual footing size. This 
process is subject to error for several 
reasons which are discussed below. 

The intensity of stress at a point 
in a soil mass varies inversely as the 
distance from the point of load appli- 
cation. Almost all of the soil appre- 
ciably stressed by a footing load falls 
within a roughly circular area which 
extends to a depth of 1.5 to 2 times 
the footing width. Figure 4 shows the 
stress distribution for vertical stresses 
within a soil mass, as computed by 
elastic theory. Experience has indi- 
cated that the picture shown is rea- 
sonably correct for soils when actual 
stresses do not approach failure 
stresses. The lines are pressure isobars, 
representing points of equal stress in- 
tensity expressed as a fraction of the 
applied stress intensity. The area en- 
closed by the O.1 isobar is called the 
pressure bulb. This is actually the soil 
mass whose properties are determined 
by a load test. When load tests are 
conducted on a small bearing area, 
say 2 feet x 2 feet, the soil to depth 
of about 4 feet below the load plate is 
tested. Unless the soil is completely 
homogeneous to a depth of twice the 
real footing size, the results of the 
load test cannot be extrapolated. The 
presence of a water table may be 
enough to destroy the homogeneity 
of a soil deposit. (This point is some 
times overlooked. ) 

The bearing capacity and settle- 
ment characteristics of a soil can vary 
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with the size of the footing area even 
when unit soil pressures are the same 
The amount and nature of the varia- 
tion cannot be determined from load 
tests performed on the same sized 
bearing area, 
available for 


Empirical methods are 
evaluating the results 
of tests on bearing areas of different 
sizes). The principles which govern 
the affect of footing size on different 
soils are generalized below: 


Cohesive Soils: 
1. Bearing capacity independent of 
footing size 
2. Settlements for equal bearing 
pressures vary directly with foot- 
ing size 
Granular Soils: 
1. Bearing capacity varies directly 
with footing size 
2. Settlements for equal bearing 
pressures independent of footing 
size 
It is that an 
axial load on a footing will produce 


generally assumed 
diagram, as 
shown in Figure 5a. Actually the pres- 
sure diagram shape depends on the 
type of soil, and is more nearly as 


a rectangular pressure 


shown in Figures 5b and 5c for rigid 
footings. The relations shown affect 
the shears and bending moments in 
the footing. While qualitative data is 
difficult to obtain and apply, quanti- 
tative use may be made of this in- 
formation. 

Soil action is both elastic and plas- 
tic. While elastic theory is used to 
develop some of stress-strain rela- 
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tionships necessary to solve various 
problems, soil is definitely not an 
elastic material in the same sense that 
we consider steel or concrete elastic. 
In soils, stress-strain and load-settle- 
ment ratios may be reasonably linea 
in the lower part of the range of 
working stress. They are definitely 
non-linear as failure is approached. 
There is usually no basis for assuming 
linearity when stresses in soils exceed 
half of their ultimate values. 

Short-time settlement characteris- 
tics of a soil may be evaluated from 
a load test. However, long-time settle- 
ment characteristics cannot be deter- 
mined by any of the methods pre- 
viously discussed, 


Settlements—F or all structural ma 
terials, the application of a stress re- 
sults in a corresponding strain. Strains 
are generally considered to occur 
simultaneously with applied stresses. 
In soils, the strains resulting from ap- 
plied bearing stresses are called set- 
tlements. In many cases, settlements 
occur slowly, and footings may con- 
tinue to subside for years. 

All soils are composed of varying 
proportions of solid mineral particles, 
organic material, air, and water. The 
mineral particles in a soil are in con- 
tact, and form a continuous skeleton 
which is capable of supporting load. 

In peaty soils, organic material 
forms part of the soil skeleton). The 
pores or voids between the mineral 
particles are filled with fluid. In a 


1.6 


given soil, the ratio between the vol- 
ume of voids and the volume of solids 
is called the void ratio. 

When a load is applied to a granu 
lar soil, the resulting strain or settle- 
ment 


occurs practically simultane- 






























































(A) Assumed Pressure Diagrom For Axial 
Loading On Rigid Footing 








(B) Actual Shape 
For Granular 


Of Pressure Diagram 
(Cohesionless ) Soils 





(C) Actual Shape Of Pressure Diagram 


For Cohesive Soils 


FIGURE 5—Soil pressure diagrams 


ously with the load application, In 
fine-grained soils, particularly those 
which are saturated or nearly satu: 
ated, there is an appreciable time lag 
between load application and the re- 
sulting strain. This phenomenon is 
called consolidation, and may be ex 
plained as follows. When a stress is 
applied to a saturated fine-grained 
soil, the stress is instantaneously car 
ried by the incompressible water in 
the voids, This puts the water unde: 
pressure, and it begins to flow toward 
areas of lower water pressure. As it 
flows away from the loaded area the 
stress is gradually transferred to the 
soil skeleton, which compresses as it 
picks up load. The rate at 
water from the loaded area 
depends upon the size of the voids 


In granular 


Ww hic h 
moves 


materials, the 
be completed in 


process 
may minutes on 
In fine grained soils 


takes months or years 


hours it usually 


As discussed in previous sections 
the shear strength of a soil 
with the normal Since 
take stress, the shear 
strength of a soil depends only upon 
that portion of the normal stress cat 
ried by the skeleton. Thus the 


shear strength of a soil gradually in 


varies 
stress. water 


cannot shear 


soil 
creases as it This fact 
must be recognized when foundations 
are placed on cohesive soils, The full 
value of the soil shear strength due to 
imposed normal loads is not available 
until consolidation has taken place. In 
nature, many soils are consolidated to 
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some extent by the pressure due to the 
present or previous soil loading. For 
saturated soils near the ground sur- 
face, the degree of consolidation may 
be very small. In these cases, when 
additional loads are applied, (such 
as those from footings,) the shear 
strength before additional consolida- 
tion occurs is approximately equal to 
the soil cohesion, Thus the assump- 
tion of zero friction angle and the 
use of the unconfined compression 
test is justified for these cases. 

In the laboratory, consolidation 
tests are performed on undisturbed 
samples by applying load increments 
to a laterally confined specimen and 
recording the compression versus time 
data. The end results are presented 
as a void ratio-pressure curve, A typi- 
cal example is shown in Figure 6. The 
pressure, P,, is called the preconsoli- 
dation load, and represents the de- 
gree to which the soil has been con- 
solidated by the existing or previous 
pressures occurring in nature. When 
total loads on a soil are less than the 
preconsolidation load, the amount of 
consolidation that will occur is small 
and can generally be neglected. 
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When additional loads are imposed 
on a soil, the amount of additional 
consolidation can be computed from 
test data by a consideration of the 
average void ratio changes that will 
occur due to increased soil pressures, 
throughout the depth of the compres- 
sible strata. The amount of time it 
will take for consolidation to be com- 
pleted can also be computed from 
laboratory test data. A complete 
treatment of methods of computation 
is beyond the scope of this article. 

Resistance to Sliding —Foundations 
must provide sufficient resistance to 
keep the structure from moving in a 


horizontal plane under the action of 
horizontal forces (shears). Usually, 
the full resistance is provided by the 
shear strength of the soil; at the con- 
tact plane with the foundation bot- 
tom, and by passive resistance at its 
sides, Sometimes, on structures such 
as stacks, guy wires provide a portion 
of the total resistance. 

For any soil the passive resistance 
in psf may be computed 


P, wd tan’ (45 


io rT 
(45° + > ) >) 


For granular materials « O, and 
the second term in the equation can- 
cels. Generally, a small amount of 
lateral motion is required to mobilize 
passive resistance. The motion is us- 
ually negligible, except for backfilled 
cohesive soils. For such materials, it 
is usually best to count on only a frac- 
tion of the passive resistance computed 
by formula. 

For any soil, shear resistance along 
the footing base may be computed 
from Coulomb’s equation (Equation 
(1). This quantity is usually called 
the frictional resistance. For soft ma- 
terials the frictional resistance is not 
appreciably increased by adding a 
thin layer of sand or gravel under 
the footing. 

Resistance to Overturning—Foun- 
dations 
enough to prevent wind or other hori- 
zontal forces 
structure. In the past guy wires were 
often used on tall, thin structures to 
provide overturning resistance. The 
present trend is away from this pro- 
cedure and resistance to overturning, 


must be large and massive 


from overturning the 


when guy wires are not used, must be 
provided entirely by the bearing pres- 
sures mobilized under the footing 
( Passive resist over- 


pressures also 


turning, but their contribution is 
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small for shallow foundations, and 
is usually not considered.) 

It is fairly common practice to use 
the ratio of overturning to stabilizing 
moments as a criterion of safety 
against overturning. This is a fallacy, 
unless the safety factor against bear- 
ing failure is of the same order of 
magnitude as the safety factor against 
overturning. Many designers consider 
it good practice to design so that the 
full footing area is in positive bearing 
contact with the soil. For the bearing 
safety factors of 2 to 2.5 in common 
use today, this is a desirable proce- 
dure, even though it leads to over- 
turning safety factors of 3 to 4, To 
emphasize this point, let us examine 
the significance of the safety factor 
of overturning by an example. Figure 
7 shows a tower and foundation, with 
forces and dimensions. Assume Figure 
3 shows the load-settlement curve for 
the soil under the foundation and 
that a permissible settlement of 4 
inch has been established, resulting 


in an allowable bearing capacity of 
3000 psf. This gives a factor of safety 
failure of 2, 


against bearing which 


is a typical value. 
Referring to Figure 7: 


> (250 + 112.5) 
9.19 3330 ft-k 
14.8 (47.5 + 3) 

747 ft-k 
Resisting Moment 
Overturning 

Moment 


Resisting Moment 
Overturning Moment 


F.S. (Overturning 


+.45 


Thus we imply that the overturning 
moment (and the wind forces, since the 
moment arm does not change) could 
be increased 4.45 times in magnitude 
before overturning would occur 

For the conditions above, the en- 
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tire area under the foundation is 
bearing with a pressure diagram as 
shown in Figure 8. Since the maxi- 
mum pressure is 3010 psf, our factor 
of safety against bearing failure re- 
the design value. Using the 


data from Figure 3, differential set- 


main 2, 


tlement would approach % inch. 
Let us now consider what changes 
will occur if the wind velocity in- 
creases 50 percent. This would result 
in a wind force of 33.3k, 
of 125 percent) and an overturning 
1681 ft-k. The resulting 
factor of safety against overturning 
is 1.98. (It is irrelevant to argue that 


an increase 


moment of 


the wind velocity will never increase 
50 percent. At this point, we are 
merely attempting to determine the 
significance of the 


factor of safety 


against overturing 


For these new conditions, the soil 
pressure diagram would be as shown 
in Figure 9, with a maximum value of 
5750 psf, 


which gives a factor of 
safety against bearing failure of 1.04 
Using the data from Figure 3, diffe: 
ential settlements may approach 1, 
inches 

Thus while we still have a factor of 
safety against overturning of almost 
2, and the overturning force has only 
been increased 24% times as compared 
with the 4.45 times we should be able 
to increase it we are on the verue 
of a bearing failure, and settlements 
have become inordinately large 
Therefore, as far as the over-all safety 
of the structure is concerned. the fac 
against overturning, by 


tor ol salety 


th te 
+e te 


itself, has no real significance 
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CRUDE STOCKS CRUDE RUNS T© STILLS GASOLINE STOCKS 
Mithors A Barrets tnd of Month Thousands of Barrels Oorly Mullkons of Barrels End of Month 


a ae a ee 


1954 ELE —— | 
DISTILLATE FUEL STOCKS RESIDUAL FUEL STOCKS KEROSINE STOCKS 


Mithons of Barrels tnd of Month Mithons of Barrels End of Month Milhons of Barrels End of Month 
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* Refining rates near record-high 


Taking Stoc * Distillate building up too fast 


Cecil W. Smith, 


Economics Editor 


* Oil imports lowest in 9 months 


DISTILLATE RESIDUAL DAILY 
FUEL FU 


CRUDE OIL GASOLINE EL IMPORTS 


KEROSINE 
Pro- Runs to | Stocks Pro- Stocks Pro- Stocks Pro- Stocks Pro- Stocks 
duction Stills End of | duction | Endof | duction’ Endof | duction Endof duction Endof Crude Total 
MONTH Daily | Daily Month Daily Month Dally Month Daily Month Daily Month ou Otls 
1953; 
sine ; oe . 7,081 283,715 | 3,467 146,196 33 27,659 46: 84,504 ,238 43,801 707 050 
uly 608 1 x 3,583 143,916 3% 31,143 J 102,258 224 47,530 629 950 
August... , 3 160 oa 3,592 146,050 37 3! A 119,542 222 50,007 672 946 
September. . , . 023 ’ 3,52 33 37, J 126,709 ,203 50,516 0% 013 
October... ; . 3.4 . 38, ‘ 135,409 184 82 x 990 
November . . . 3, b 3! : J 133,381 223 51,267 120 
December . . y 3, . g 111,044 247 49,370 121 
1954; 
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iene 
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81,044 47,474 
70,390 : 47,119 
60,270 | 44.249 
61,721 44,362 
73,581 
86,325 
101,657 
117.579 
128,061 
139,128 
3e f j 133,886 
155,400 27,8: : 108,144 
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1955; 
January . 260, 156 160,562 
‘ebruary Je 7 258,630 181,643 68,513 
March B86 é 264.430 183,072 57 187 7 62,457 
April B87 7,186 | 275,232 176,601 70,139 
May 276 279,812 160,150 81.981 
June 6.616 ; SOR 273,338 160,305 09,461 


86,692 


6,626 7 582 268,815 6675 158,822 27 $1,381 


6.208 6,000 277,748 1 161,786 30,318 


Data for last two months from API; prior monthly data from Bureau of Mines. Data in thousands 
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INSTRUMENTATION AND CONTROL 


Some time ago Revere ran an advertisement 
featuring Crescent Armored Multitube for use 
in pneumatic and hydraulic instrumentation 
and control systems. The advertisement created 
so much interest that we thought you might like 
to see a photograph of an actual installation. 
The Control Board Junction Box shown here 
has 22 runs of Multitube coming into this box 
comprising 224 Revere Copper Tubes of 1/4” 
O.D, The picture was taken in the Glenwood 
Landing, N.Y. Power Station of the Long Island 
Lighting Company. The tubes go to instruments 
that report information on temperature, main 
and reheat steam pressure, boiler feed and 
condensate pump pressure, fuel oil and gas 
pressure, liquid levels, tide level and for the 
control of fuel feed, draft dampers, boiler drum 
water level and various control valves. 

This is a relatively new use for Revere Copper 
Tube, but it is an important one in these days 
when new ways are being found to obtain 
process information more quickly and ac- 
curately, or to achieve automatic control 
Crescent Armored Multitube is made by 
Crescent Insulated Wire & Cable Co., Inc., 
Trenton 5, N.J., in lengths up to 1,000 feet 
It consists of a group of long tubes twisted 
together in cable form, protected by a flexible 
interlocked galvanized steel armor, or by plastic, 
or both. As many as 19 tubes, 1/4” O.D., can 
be cabled, with one tube in each layer color 
coded. Larger tubes can also be cabled, 
including 5/16", 3/8" and 1/2”. This construc- 
tion affords protection during shipment, 
installation and use, and speeds up installation 
greatly. For further information, write Crescent, 
and for tube in copper and aluminum, see the 
nearest Revere Sales Ofhce. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y¥ 
. . . 
Mills: Baltimore, Md.; Chicago and Clinton, Ul.; Detroit, Mich. 
Los Angeles and Riverside, Calif.; New Bedford, Mas.; Rome, 
N. Y. Sales Offices in Principal Cities, Distributors Lverywhere 
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Control Junction Box at Power Station ie 

of Long Island Lighting Company, 

showing use of Crescent Armored 

Multitube. Note that relatively sharp : VAN AAV AAAANY \\ V\A\\ 
bends can be made without damage = 

to the cabled copper tube. 


Construction 
Multitube. 
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Valuable Reading Ahead 


HERE'S A QUICK LOOK 
AT THE DEPARTMENTS IN THIS ISSUE 


How To Do It PAGE 154 


KEEP GOING for some quick ideas that will mean money in your 
pocket, greater efficiency in your plant. 


Who's Building PAGE 161 


KEEP GOING for a rapid-fire summary of construction activity in our 


mushrooming industry along with a quarterly “boxscore” of building 
projects. 


What's Happening PAGES 201-211 


KEEP GOING for some tersely told information on the highlights of 
industry happenings. 
KEEP GOING for a newsy roundup of the activities of men you know. 


Heard at Meetings PAGE 219 
KEEP GOING for quick accounts of important gatherings. 


New Books PAGE 221 
KEEP GOING for capsule digests of books that will interest you. 


Suppliers’ Notes PAGE 222 
KEEP GOING for a glimpse at personalities in the supply industry. 


New Equipment PAGE 239 


KEEP GOING for a fast description of the best in new mechanical 
developments. 


Service Cards PAGE 255 


KEEP GOING for a quick, convenient way to get more information on 


new equipment, literature, as well as products and services offered by 
advertisers. 
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These Crane valves stay tight 
on soap oils and fatty acids 


THE CASE HISTORY — Leakage 
through valve seats in raw materials 
supply lines posed a serious problem 
for Davies- Young Soap Co., Dayton 

makers of various type soaps and 
cleaning fluids. Unwanted materials 
leaking past metering stations would 
infiltrate processing vats. 

Four different makes of valves 
were tried before these Crane valves 
were installed. With all four, results 
were the same—seat leakage devel- 
oped quickly; the valves lasted no 
more than 4 to 8 weeks. 

Valve replacement costs were a 


factor on top of production losses. 

The condition was remedied on 
installation of Crane No. 1670 Ni- 
Resist cast iron valves in January 
1954. Eighteen months later — with 
no piping maintenance and no shut- 
downs whatsoever—the Crane 
valves are still holding tight. And 
they show no deteriorating effects 
from the fluids handled. 

Crane Ni-Resist gates don’t look 
much different from similar valves 
of other makes. Their difference is 
in properly designed, accurately fin 
ished seating of 18-8 SMo stainless 


CRANE CO. 


VALVES 
KITCHENS - 
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FITTINGS - 
PLUMBING 


PetrroLceumM REFINER 


PIPE 


steel — plus the extra erosion-corro- 

sion resistance of Ni-Resist bodies 

and bonnets cast by Crane. Thrifty 

buyers know these valves have no 

“equal” for handling many hard 

to-hold, mildly corrosive fluids 
You should have the new folder 

AD2047) on these valves. Ask your 

Crane Representative 

for a copy, or write to 

Crane Co., Genera! 

Offices, Chicago 5, Ill 

Branches and Whole 

salers serving all indus 

trial areas. 


CRANE’S FIRST CENTURY...1855-1955 


+ HEATING 


For more data on advertised products, use Readers’ Service Cards, last page 








$10 Is paid for each accepted idea. Mail to Editor, Petroleum REFINER, P.O. Box 2608, Houston, Texas 


Solenoid Discharge 


Air Supply To 
Solenoid 


Swing Check Valves With 
Correct Size Orifice Drilled 
In Disc ~ 


Line A 


[Line "8" py 


4 Way Solenoid 


Position | 


Solenoid Discharge 


Air Supply 


Pos it ion 2 


Cylinder 
No. | 


TwiIsrerisrriws.... 


Cylinder 
No. 2 


Diagram of air system showing positioning of the check valves. 


Provide a Cushion 


For Air-Operated Valves 


When air cylinder operated valves 
are set up with two air cyclinders for 
operation by remote control, a four- 
way solenoid valve in the air supply 
line is he restricting 
choke normally used where the oper- 


usually used 


ation is controlled by a hand operated 
the 


atmos- 


valve must be removed because 


solenoids discharge to 


pheric 


must 


pressure in order to operate 


154 


properly. Without this restricting 
orifice, or choke, the discharging cyl- 
inder no longer cushions the operation 
and results in violent slamming of the 
valve when going to a fully open or 
closed position 

lo avoid this problem, swing check 
valves can be placed in air lines. A 
restricting orifice can then be made by 
drilling a predetermined size hole into 


PETROLEUM 


the check valves 


when 


the disc of each of 
the air is 
to “Line A” 
by energizing the solenoid, this makes 
‘Line B” the discharge 
hausts Cylinder No 
No. 1 is being loaded 
check on “Line A” 


allows full flow. 


For example, 
switched from “Line B” 


which ex- 
2 while Cylinder 
The swing 
full and 
The check on “Line 


opens 


PB” closes allowing air to pass slowly 
through the orifice, providing a cush- 
effect. When the 


operated again the procedure is re 


ioning solenoid is 
versed 

Che size of the orifice is dependent 
entirely on the time required for the 
operational cyc¢ le 


(Contributed 1 Boman Webber 
chi 


More How-to-Do-It items on page 156 
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Treatments 


e STOP COLOR 
DEGRADATION 


e PREVENT SLUDGE 
FORMATION 


e INHIBIT RUST AND 
CORROSION 


aud 


e FLUIDIZE OLD 
SLUDGE DEPOSITS 


Action of Nalco Fuel Oil Treatment on your 
distillate fuel adds up to better marketability, 
easier handling, and lower storage tank and oil 
line maintenance costs. Nalco stabilization pro- 
tects the original color of distillate oils, controls 
sludging tendencies ... assures salability despite 
storage and handling delays that frequently 
deteriorate untreated oils. And once sold, Nalco 
treated oils perform better ... cut down customer 
complaints of filter or screen clogging and burner 
fouling. 


Nalco treatments give you all these benefits at 








Above— Untreated fuel oil, after 
aging, (magnified 200X) showing 
typical sludge formation. 


Below—Nalco treated... same fuel 
oil... same aging, showing sludge 
prevention. 

















low chemical dosage... and at low chemical cost 


CLEAN TANK BOTTOMS 

Sludge deposits in tanks of residual fuel and 
crude oil can be cleaned up quickly and conven 
iently with powerful dispersion type treatments 
offered by Nalco. Labor costs are eliminated, 
maximum storage capacity is restored, and sludge 
is converted to usable oil. 

Write or phone today, for full data on Nalco 
stabilizers and dispersants ... the effective, low- 
cost way to protect your equipment, and to safe- 
guard product quality. 


NATIONAL ALUMINATE CORPORATION 


6259 West 66th Place 


© Chicago 38, Illinois 


Telephone: POrtsmouth 7-7240 


® In Canada: Alchem Limited, 
Burlington, Ontario 


— me le eR Bae 


PRODUCT... Serving the Petroleum Industry through Practical Applied Science 
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WILLIAMS-HAGER 
FLANGED 


CHECK VALVES 


protect piping systems 


a 


Williams-Hager check valves keep piping sys- 
tems of some of the world’s most famous buildings 
“safe and silent’ —free from dangerous vibra- 
tion and noise. Here are a few: 


Penta Building, Washington, D.C. 

Hotel Statler, Los Angeles, Calif. 

Merchandise Mart, Chicago, iii, 

Hotel Conrad Hilton, Chicago, Wil. 

Empire Stote Buliding, New York, N.Y, 

Hote! Waldorf Astoria, New York, N.Y. 

Alcoa building, Pittsburgh, Po. 

Hotel Drake, Chicago, lll, 

Rockefeller Center Seidings, New York, N.Y. 
Fidelity Philadelphia Trust Building, Philadelphia, Pa, 
Hotel Astor, New York, N.Y, 

Metropolitan Life Insurance Building, New York, N.Y. 
Hotel Sherry Netheriands, New York, N.Y. 
Prudential Life insurance Building, Newark, NJ. 
Chicago Tribune Building, Chicago, Ill. 

Federal Reserve Bank Byilding, Chicago, lil. 


New England Mutual Life insurance Bidg., Boston, Mass. 


Standard Oil Building, Chicago, I. 

U, 5. Stee! Corp. Building, New York, N.Y. 

Gateway Center, Pittsburgh, Pa. 
Specify these dependable check valves for 
positive protection of your piping system. Avail- 
able for any service, in sizes from 1” to 20”. 
Write for Bulletin 654, 


MAIL COUPON TODAY 


co., INC. j 
2 Gateway Center | 
rae , 
me a copy of Bulletin 654 ony 
k Valves. 
| 
| 
| 
| 


»”» 


WILLIAMS GAUGE 








Please send 
Williams-Hager Flanged Silent Che 


SManwix St... 


in am an an Gas «ns as a «= om ae ww 
cine 

: : 

Pittsburgh 

COMPANY 

ADDRESS 


THE 


me WILLIAMS GAUGE co 


Pittsburgh 22 


2 Gateway Center 
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How to Do it... 


Field-Fabricated Lowboy 


| Aids Moving Small Tanks 


which can be 
field-fabricated makes moving stock 
and smal! storage tanks a simple mat- 
ter. This lowboy can be made from 


A special lowboy 


the back wheels of a heavy-duty bob- 
tail truck and 4-inch pipe, 

Weld the frame which supports the 
tank to the underside of the truck 
axle. Support the pipe framework 
that goes beneath the tank with two 
pieces of 6-inch pipe running the 
length of the trailer. Connect these, 
in turn, to a trailer hitch. 

To load the tank onto the lowboy, 
tilt the tank and pull the trailer be- 
neath it. During travel, a 
the the tank 


chain 
will 


around base of 


steady it. 


Storage and Mixing Unit 
Aids Plant Fire Fighters 


Here is a fa- 
Chemi- 


which 


storage and mixing 


cility which aids fire fighters 


cals in powder form when 


m‘xed with water form a “foaming” 


type fire-extinguishing fluid are stored 
in the tanks High pressure 
lines run underneath thes 
At the lower right side of the 
storage tanks can be seen the hoppers 


shown 
water 


vessels 


and below them the water jets 

In operation the doors above the 
hoppers are opened allowing the 
powder to flow into the hoppers 
where the high pressure water jets 
pick it up. The mixture is then forced 
directly into the tank in which the 


fire occurs. 


Additive Mixing Tanks 
Made in Plant Shop 


Boiler 
mixed in shop-made stirring tanks 
where commercial systems cannot be 
justified. The tanks and the paddles 
all made material 
The paddles are driven through a geat 
system 


feed water additives can be 


were from scrap 


by an electric motor not 


shown 
One of 


mix 


the 


chemicals to 


three tanks is used to 
scale. A 


solution to 


prevent 


second 1s used to mix a 


cause coagulation of materials in the 
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LEADING THE WAY 


As they traveled through unfamiliar regions 

in their prairie schooners, the pioneer settlers of 
the western regions of America were faced 

with many uncertainties. For them, the journey 
was truly a voyage into the unknown. 


Innumerable doubts and misgivings can be present, 
too, when you embark on an important 

expansion program, particularly when a decision 
must be reached on the selection of a process 
construction organization. There can be no turning 
back after the commitment becomes final. 


You will be free of this concern when you choose 

; Procon, with its complete design, 
mi engineering, and construction facilities. Procon 

~ has repeatedly demonstrated its leadership 
in completing a wide variety of projects 

according to the specified requirements. 


Our engineering staff can show 
you in detail why your next 
process construction job should 
be handled by Procon. 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS 


PROCON (CANADA) LIMITED—40 ADVANCE ROAD, TORONTO 
PROCON (GREAT BRITAIN) LIMITEO—1t12 STRAND, LONDON 
WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM 
PETROCHEMICAL AND CHEMICAL INDUSTRIES 





In 1940, the Petro-Chem Development Com- 
pany lined their first Iso-Flow furnace with 
3&W Insulating Firebrick. Today, over 

Petro-Chem{i Oompa é ee 
1200 installations later, (some with fluid 
outlet temperatures over 1600F) not a sin- 
gle furnace has ever been shut down because 


N S h u { ( | wns of the need for refractory maintenance. 
, a ) , Long life is just one reason furnace build- 
ers, as well as furnace operators, insist on 


for Retr: ict orles B&W IFB. Here are four more: 





CUT INSTALLATION COSTS 


M AINLeNAaNnCe B&W Insulating Firebrick are easy to in- 
a | 5 stall. They can be cut, drilled or shaped on 
the job with ordinary woodworking tools. 


Their lightness makes them easy to handle. 
IN OVER 


1200 FURNACES ELIMINATE SAPENOIVE mages 
Because of their high insulating values, 
B&W Insulating Firebrick can be supported 
or anchored with ordinary carbon steel. 
Expensive, heat-resisting alloys are not nec- 
essary. 


REDUCE DOWN-TIME 


These brick have low heat storage, cool off 
quickly. This makes possible quick access 
to the furnace for inspection. They heat up 
quickly to get back on the line, too. 


CLOSE TEMPERATURE CONTROL 


Due to the low heat-storage capacity of 
B&W IFB, their hot-face temperature re- 
sponds quickly to changes in the rate of 
heat input to the furnace — insuring the 
closest possible temperature control. 


wets 


You, too, can profit by this four-way econ- 
omy of B&W Insulating Firebrick. Ask your 
B&W representative for all the facts on these 
cost-cutting refractories. He'll be glad to 
discuss your refractory problems with you. 





BABCOCK 
& WIL cox 


"8 ®ABCocK 


B&W REFRACTORIES PRODUCTS —BAW Alimul Firebrick * BAW 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
BAW Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment 


Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers... Fuel Burning Equipment... Pressure Vessels... Alloy Costings 
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How to Do It... 


feed water. The third is for standby. 
The pumps in the foreground are 
used to pump the solutions into the 
feed water. 
Injection rate is controlled man- 
ually, and at this installation was 
found to be very satisfactory 
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Protect Switchgear 
From H.S in Air 


Silver contact points of switchgeal 
can be protected from hydrogen sul- 
fide fumes in air by using an inex- 
pensive filter-reactor. Ventilating air 
is drawn over a bed of fine iron filings 
packed in an oil drum, The corrosive 
H.S gas reacts with the iron filings 
and clean air passes through a filter 
screen into the control room. 

The fan maintains a slight positive 
pressure inside the control room to 
keep hydrogen sulfide-laden air from 
entering through cracks, 


BULL PLUG 


Plug Valves Without Tools 


When small valves in a unit start 
leaking, they can be plugged quickly 
and without the use of tools by oper- 
ators using plugs like the one shown 

These plugs are easily made, They 
consist of welding whee! handles from 
discarded one-inch and two-inch 
valves onto a bull plug. By varying the 
size of the plug, any number of dif- 
ferent size valves can be plugged 
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The name to remember when your problem 


is to start the charge stock and to keep it and its fractions moving 
without interruption on their guided tour through your process unit. 


PACIFIC PROCESS PUMPS INSURE MORE SERVICE FOR 
YOU AND LESS SERVICING BY YOU 


_ because 


Design proportions are not limited to “just enough: 

Extra heavy metal sections, identical bolting for glands and seal 
plates are combined with selected materials of construction 

to provide that “extra margin” needed to extend use life 

in Corrosive-erosive services. 


Guided inlet flow reduces prerotation and friction losses 
... insures minimum required NPSH. 


They are balanced —dynamically —radially —axially — eliminates — 
vibration that would cause damage to rings... bushings. 

bearings... packing or mechanical shaft seals... excessive radial 

and thrust loads on bearings. 

Increases —availability for profitable operation. 


_ Decreases —down time for maintenance. 


Positive lubrication of bearings —oil rings pump oil up into 
bearing cap from where it must flow through—not around 
—the bearings back into the oil reservoir —contributes to trouble 


_ free operation ... longer bearing life... low maintenance. 


Labyrinth seal in each bearing cap...no contact between 
shaft and seal... keeps oil in and dirt out of bearings— 
prevents contamination of lube oil —contributes to trouble free 
operation —low maintenance. 


-: 


+ 
| 


| 
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a 
Write for 
BULLETIN 


tag 
for details. 


Custom Designed, Engineered and Manufactured by: 


PACIFIC PUMPS inc. 
One of the Dresser Industries 
HUNTINGTON PARK, CALIFORNIA 
Offices in all Principal Cities 


For more data on advertised products, use Readers’ Service Cords, last page 





From one source ...any 
instrumentation you need 


When it comes to measurement and control, 
every industrial process is different. Each 
demands its own combination of accuracy, 
economy, instrument ranges, and all the 
numerous other characteristics that are pe- 
culiar to the individual application. 


No single instrument and its accessories 
could possibly fit every process. So Honey- 
well makes a broad variety of measuring and 
controlling equipment that spreads across a 
tremendous range of applications. 


The advantages are two-fold. First, you can 
get all the instrumentation your process re- 
quires from a single source, so there is un- 
divided responsibility for the complete 
installation. And second, you are assured 
that the equipment selected for your process 
is recommended without bias . . . neither 
over-sells nor under-equips . . . needs no 
stretching, squeezing or compromising to fit 
it to its assignment. 


This versatile family includes ElectroniK 
indicators, recorders and controllers in cir- 
cular and strip chart models, applicable to 
temperature, pressure, pH, power and 
dozens of other variables; square root flow 
meters for control applications; evenly grad- 
uated flow meters for cost accounting; ther- 
mometers, pressure gauges and liquid level 
meters; Pyr-O-Vane millivoltmeter con- 
trollers. Especially useful for graphic panels 
are the Tel-O-Set miniature indicators, re- 
corders and controllers. Electric and pneu- 
matic control systems range from the 
simplest to the most complex, including 
automatic program controls and complete 
systems developed for particular processes. 


Working with these instruments is a full 
choice of primary elements . . . thermo- 
couples, Radiamatic radiation elements, pres- 
sure-type and electrical resistance thermal 
systems, flow meter bodies, pH cells and 
many others. For final control elements, you 
can choose from a wide range of electric 
motorized and diaphragm operated valves. 
To complete the picture, there are more than 
7000 non-indicating devices for controlling 
temperature, pressure, vacuum, liquid level 
and humidity . . . an unmatched variety of 
instrumentation made by the world’s largest 
manufacturer of control equipment. 


Honeywell 


cascade control 
maintains 


accurate reheater 





























Diagram shows basic elements of temperature control system. 
Grouping Tel-O-Set indicator, controller and temperature 
transmitter together minimizes control tubing runs . . . sim- 
plifies tuning of control action. 











~~ 


be 


vows 


Flow of fuel gas to reheater furnaces is transmitted to nearby controller by Differential 
Converters (see arrows). Cascade control system actuates diaphragm valves in each line. 


temperatures in Sun Oil Plant 





UN OIL COMPANY’S $15 million petrochemicals 
S plant at Marcus Hook, Pa., makes use of the 
most advanced control techniques to assure efficient 
production. Designed to produce toluene, benzene, 
xylenes and numerous valuable by-products . . . the 
plant features Honeywell graphic centralized control, 
plus supplementary field-mounted instrumentation 
in specific spots where local data is needed. 


The Honeywell cascade system used to regulate re- 
heater furnace temperature typifies the intricate con- 
trol instrumentation required for many processes. 
The furnace feeds the Houdriformer unit, and must 
supply widely varying Btu output depending on the 
end product. The furnace has considerable control 
lag, and fuel gas may vary in composition and pres- 
sure. To overcome these factors, a Tel-O-Set instru- 
ment on the main panel measures temperature of 
heated stock and resets the control index of a Brown 
Flow Controller. The flow instrument is located near 


@ REFERENCE DATA: 
Write for Catalog No. 2320 
and Bulletin No. 8410 


the furnace where fireman can check readings. This 
controller, in turn, regulates diaphragm valves in the 
two fuel gas lines supplying the furnace. Adjustable 
limit stops in the flow controller’s Indexet unit pre 
vent closing of the gas valves beyond safe limits 
during sudden surges in temperature. The result is 
exceptionally consistent, close-limit control. 


Numerous other specialized control applications can 
be readily handled by Honeywell custom-designed 
cascade and ratio systems. A broad variety of in 
strumentation, and an extensive background of ex 
perience in petroleum processing control are ready 
to serve you. Your local Honeywell sales engineer 
will welcome the opportunity to discuss your specifi 
application ... and he’s as near as your phone 


MINNEAPOLIS-HONEYWELL REGULATOR CoO 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


Honeywell 
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YET LUMMUS FINISHED 6 MONTHS 
AHEAD OF SCHEDULE 


The first large, modern refinery in all India — with a 
crude capacity of 25,000 B/D — was completed by 
Lummus in July 1954 for Standard-Vacuum Oil 
Company, 

Located on Bombay harbor, the new refinery was 
completed in 18 months — six months ahead of 
schedule — despite extraordinary difficulties. 

One BE sixty inches of rain fell in the area 
during the 1953 monsoon, and 180 inches in 1954, 
creating special drainage and grading problems and 
seriou fy interfering with work schedules. Insufficient 
roads made necessary the moving of heavy vessels by 
barge. Hundreds of the 7,000 Indian workmen 


employed on the job had to be trained in skills and 
construction techniques new to that country. 

This is just one more example of how Lummus 
meets the challenge of difficult conditions. Our staff 
and facilities can complement yours on your next 
project. 


THE LUMMUS COMPANY, 385 Madison Avenue, 
New York 17, N. Y. Engineering & Sales Offices: 
New York, Houston, Montreal, London, Paris, The 
Hague, Bombay. Sales Offices: Chicago, Caracas. 
Heat Exchanger Plant: Honesdale, Pa. Fabricated 
Piping Plant: East Chicago, Indiana. 


LUMMUS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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Catalytic cracker at Trombay refinery. 


Indias Largest Refinery 
Completed Ahead of Schedule 


. . - Burmah Shell plant to Supply half the 


, 
country’s petroleum needs. 


INDIA’S LARGEST refinery, the $47 million, the new refinery is e» 
10,000-barrel-a-day Burmah-Shell Re- pected to satisfy about half the coun 
fiineries, Ltd., installation recently  try’s requirements for finished petro 
completed at Trombay, has been put leum 
on stream nearly a year ahead of The second of three new Indian 


schedule, Built at an outlay of some _ refineries, the Burmah-Shell plant wa 
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erected by The Lummus Company 
and its subsidiaries, with design assist 
ance from Shell and Lummus engi 
neers. Major process equipment for 
the new plant includes crude and 
vacuum distillation, fluid catalytic 
cracking, gas separation product 
treating and bitumen manufacture 

Standard Vacuum Refining Com 
pany of India, Ltd., also completed a 
refinery at Trombay this year. The 
first of India’s new refineries to go 
on stream, the 25,000-barrel-a-day 
Stan-Vac facility will fill about %0 
percent of the country’s petroleum 
needs 

A third new Indian refinery will be 
the Caltex Oil Refining (India), Ltd 
plant under construction at Visal 
hapatnam, Due for completion in 
1957, the Caltex refinery originally 
was planned for a daily capacit of 
10,000. barrel but the government 
recently approved a company pro 
posal to increase the projected ca 


pac it 


Lh only other refinery in India is 
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Acceat on rugged simplicity 


¥ : 45 > AND BACKPLATE of cast 


rolellel@ sla 


0) dia ee ed i | 
develop no end thrust: mounted on 


tapered haft and readily removabl« 


BASE AND HOUSING of 
heavy fabricated steel 


PS idelals MslaleMaleiic 


INLET CONNECTION 
AND GUIDE VANES of 


ELLIOTT 


CENTRIFUGAL COMPRESSORS 


are extremely simple in design and construction, Hun- 
dreds are serving in processes requiring the handling and 
compression of large quantities of air or gas. All parts in 
contact with the gas to be handled can be made of suit- 
able materials. 


Elliott compressors are made in both single-stage and 
multistage types, for pressures up to 1000 psig, with 
capacities to 175,000 cfm. Elliott Company also builds 
i aM the motor or turbine drive, including speed-increasing 
gears when required. 
Typical installation of an Elliott compressor handling For details and specifications consult your local Elliott 
25,000 inlet cfm of air, at a discharge pressure of about field engineer, or write Elliott Company, Centrifugal 
2.5 psig; driven by Elliott 300-hp steam turbine at 3300 rpm. Compressor Dept., Jeannette, Pa. 


ELLIOTT Company Fe 
y op ms <€ 


TURBINE GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 


j 
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Twin Reformers in Operation— 


revert 


nant lon 


~ 


This installation, now on stream at Standard Oil Company of California's refinery in El Segundo, 
Calif., is a duplicate of the catalytic reformer in operation at the company's Richmond, Calif. 
refinery. Both built as part of Standard’s $50-million program to upgrade gasoline, the new units 
have a combined capacity of more than 36,000 barrels a day. Engineering and construction on the 


two units was carried out by Bechtel Corporation. 


a 7000-barrel-a-day plant operated by 
Assam Oil Company, Ltd., at Digboi. Re- 
cent expansion there has increased the 
refinery 's output to about 10 percent of 
the country’s present requirements 

The government also is considering 
plans to build Asia’s first synthetic-petro- 
leum plant. The new facility, expected to 
be built for a daily capacity of 6000 bar- 
rels, will be located in the coal-rich areas 
of either west Bengal or Bihar 

When work was started on the Burmah- 
Shell refinery, Trombay, an 
Bombay, was found no 
project to be undertaken there. Surveys 
showed that in addition to a third of the 
intended plant site being below sea level, 
much of the area was rock almost to the 
and at some points was broken 
by bare outcrops. While offering an econ 
in foundation sizes 
posed a problem in excavation of 
drainage channels. Also nearly 160 miles 
of pipeline were to be laid 


island 
site for 


near 
the 


Casy 


surface 
omy 


the island’s struc- 
ture 


The site problem was further 
cated by a railroad and pipeline 
the island and would have to be 
before construction was started. It 
was necessary to move the pipeline 
rier of virtually all the white products 
reaching Bombay, without interrupting its 
flow. This was accomplished by 
the lines to a new earthen bund built to 
the side of the plant. The structure, 100- 
feet-wide 4000-feet-long, entailed ex- 
cavating filling in 130,000 tons of 


compli- 

which 
crossed 
moved 


Car- 
moving 


and 
and 
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earth. Despite the size of this job 


was completed in 50 working days 


work 


Clearing and leveling the plant site, to 
gether with 


lev el, 


below sea 
600,000 


reclaiming land 


involved 


moving another 


Ethylene Produced “Ranch-Style”— 


Who's Building. ee 


cubic yards of earth Twelve 
within the 


construction 


miles ot 
roads were built 

Some of the 
relatively easy 


refinery 
work moved 
A steel-framed stores build 
ing covering 23.600 square feet was com 
pleted within a month after materials were 
received at the The work re 
quired 140 gross tons of structural 
Erecting heavier such as the tow 
ers and vessels, presented more of a prob 
lem the 100 
ton column position, a 
special 150-ton derrick was imported from 
Curacao, in the Netherlands Antilles 
large to be moved through the 
Bombay, the fractionation unit 
with its hugh was 
across to 


site frame 
steel 
units 


however To raise 


refinery s 
fractionation into 
Too 
streets ol 
complete 
transporter 
Trombay on 


brought 
a special - fitted 
barge 

Except for some of the larger units, the 
columns and vessels fabricated 
abroad and shipped to the site of erection 
The regenerator for the plant's fluid cata 
lytic cracker, a shaped structure 
some 150-feet high, was prefabricated in 


sections welded together on the 


were 


dome 


and site 


Planning — 





Dow Chemical Company of Can- 
ada, Ltd., has scheduled a $3-million 
expansion of its ethylene facilities at Sarnia 
Ont. The project, slated for completion by 
mid-1956, will increase the plant's ethylene 
production by 70 percent 


Creole Petroleum Corporation wil! 
capacity of its 140,000-barrel-a 
day Amuay, Venezuela, refinery to 250,000 
barrels. The new pipe still, the 
third, is due to go on stream in August, 
1956. Foster Wheeler Corporation is han 
dling enginecring for the new $7,200,000 
facility 


increase 


refinery’ s 


Shell Chemical Corporation wil! 
build a urea plant at Ventura, Calif, Due 
to be in operation by September 1956, the 


100-ton-a-day plant will process ammonia 


Gulf Oil Corporation has gone into operations with its new 220-million-pound-a-year ethylene 
plant at Port Arthur, Texas. A departure from usual refinery design, the plant was built without tall 
towers and spread out, “ranch-stye,” to make it more accessible to maintenance crews. The new 
unit, the company’s second at Port Arthur and the world’s largest, doubles Gulf's capacity, making 
it the biggest ethylene producer in the U. S. This second plant will add about 10 percent to the 


country's ethylene capacity 


16 
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and carbon dioxide from the adjoining 
Shell ammonia plant. The manufacturing 
process was licensed from Montecatini and 
T he M Ww Kelloge Company was selected 


as contractor 


Colorado Interstate Gas Company 
with the U. S. Department of Interior, 
will build a helium plant in Cimarror 
County, Okla. The company will operate 
the plant and hold 40 percent interest, and 
the government will own 60 percent 





c je Continental Oil Company plans « 
When you specify “INTERNATIONAL” Top, $1-million expansion of its refining facilities 


Side or Portable Mixers you have the as- at Billings, Mont. The refinery was com- 
surance of the most modern, up-to-date pleted in 1949 at a cost of $9.5 million 
equipment in existence—not merely stock with a daily processing capacity of 7500 
units of inflexible and outmoded design. barrels, Expansion since then has increased 
Constant improvement to meet changing capacity to 8500 barrels 

conditions, based on our many years of ex- 
perience in laboratory and field operations 
gives the purchaser the benefit in the high- 
est possible degree of satisfactory service. 


Chemische Werke Huels, A. G., 
will install the first European unit for pro 


Teshaleal Bulletins jn supper of these fects duction of butadiene from normal butane 
by the single-step Houdry dehydrogenation 


TOP from on engineering standpoint, with de- process. The plant will be built at Marl 


ENTERING seriptive Catalogs ere evellable on request Kreis Recklinghausen, West Germany, and 


MIXERS —simply indicate the subjects in which geared for an annual production of 36,000 
you are interested. metric tons of butadiene for use in manu 


INTERNATIONAL ENGINEERING, INC. | (O° Tie oper Se West Germany’ 
° The project is West Germany’s first step 
DAYTON 1, OHIO in developing a synthetic-rubber 
wa fy F sow “or 3. onemaanie" The country will require some 60,000 tons 
WOrth 2-2580 WAbesh 2.0733 a year to meet requirements for a pre 
dicted market for 150,000 tons of natural 
and synthetic rubber 
The expected availability of butane gas 
in Western Europe as a result of increased 
production of higher-octane gasolines are 
expected to play an important part in the 
future of the area’s rubber industry 
Houdry Process Corporation will handle 
process engineering and part of the me 
chanical engineering for the Huels unit 
Catalytic Construction Company was 
awarded the contract for complete process 
engineering design data for construction of 
a cupruos-ammoniac al acetate purification 
system to be operated in conjunction with 
the new synthetic-rubber plant 


industry 























American Gilsonite Company, 
which will build a plant to make gasoline 
and metallurgical coke from gilsonite, has 
selected Fruita, Colo., near Grand Junction, 
as the site for its $10-million project. The 
company is accepting bids for contracts to 
build the plant, expected to turn out be 
tween 5000 and 7000 barrels of gasoline a 
day 





Texas Butadiene & Chemical Cor- 
poration will start construction on a $26 
million alkylate-avgas and butadiene plant 
at Houston. The new installation, due for 
completion late in 1956, will combine proc 
esses for operating flexibility 

Products will include finished aviation 
gasoline, or alternately, alkylates for blend 
ing comrnercial motor fuels, and butylenes 
At the same time, the plant will turn out 
PORTABLE butadiene for synthetic rubber and other 

MIXERS products 
Capacities will range from an annual 


NEW TYPE"PF” AND “ps” | | Production of 2,500,000 barrels of avgas 


with 17,000 tons of butadiene, through di 
Y% TO SH.P. minishing quantities of avgas and increased 
quantities of butadiene to an annual output 
of 43,000 tons of butadiene alone 

Principal raw materials will be normal 
butane and iso-butane. The new operation 
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will not be dependent upon refinery butyl- 
enes, a by-product used in most alkylate 
and butadiene plants, but will dehydro- 
genate butane by the Houdry process 

Design engineer and contractor for the 
new plant is The Fluor Corporation, 


imperial Chemical Industries, Ltd., 
will build a new anhydrous-ammonia plant 
at Billingham, England. The installation 
will be the first expansion of the com- 
pany'’s ammonia facilities in 20 years 


Kohle-Oel-Chemie, GmbH, a new 
West German company, will »uild a 24,- 
000-ton-a-year polyethylene plant at Gel- 
senkirchen 


Phillips Pacific Chemical Company, 
recently formed by Phillips Petroleum Com- 
pany and Northwest Pacific Pipe Line Cor- 
poration, will build an ammonia-fertilizer 
plant in southeastern Washington. The 
plant will.be in operation late in 1956 

Pacific Northwest, now laying a pipe line 
from the Northwest to the San Juan basin 
of New Mexico and Colorado, will supply 
15 Mmef. a day of natural gas from which 
the new plant will produce about 200 tons 
of anhydrous ammonia 

The plant will be designed by Phillips 
Chemical Company and constructed by 
Fish Engineering Corporation 


Midland Co-operatives, Inc., has set 
aside $750,000 for expansion of its re- 
finery at Cushing, Okla. The program 
includes installation of a 3000-barrel-a-day 
catalytic-reforming unit. The new facility 
a Platformer expec ted to cost $650,000, 
is due to go on stream early in 1956. The 
refinery was modernized two years ago 
with a $3.5-million catalytic-cracking unit 


Pechiney, French chemical manufac- 
turer, will build a perchloroethylene plant 
at St. Auban. The plant, the first in France 
to use a direct chlorination process of 
manufacturing the new product, will be re- 
signed by Scientific Design Company, Inc., 
which also will handle engineering. The 
new installation will employ direct chlorin- 
ation of ethane, methane and propane 


Greek Government has secured par- 
limentary approval of contracts calling for 
construction of its 30,000-barrel-a-day re 
finery at Piraeus. The government recently 
named two additional German companies 
to participate in building of the $15-mil- 
lion refinery 

They are Stahlunion Export, GmbH 
and F. R. Krupp Maschinen und Stahl- 
bau Reinhausen. The government already 
had selected Hydrocarbon Mineraleol 
GmbH, as one of the builders, with the 
U. §S.’s Hydrocarbon Research, Inc., to 
handle engineering 

The Atlantic Refining Company has 
licensed an 8200-barrel-a-day catalytic re- 
forming unit for construction at the pro- 
posed Greek plant, and the government is 
studying applications of firms wanting to 
be designated as operator. No arrange- 
ments, however, have been announced for 
supplying crude 

Legislators were told that when the re- 
finery is completed, about January 1957 
the government can expect a yearly saV- 
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for Perfect Threads 


PIPE THREADERS 


fast to use .. . precision Today, the craftsman is demanding more from 
made... gives perfect threads the tools he uses. He buys tools based on per- 
every time. formance...accuracy...dependability...and long 
ba service life. That's why (t=a(© Tools are num 
ber ONE in demand. They are designed and 
produced by men who have experience . . . who 
have devoted their lives to the manufacture of 

the finest line of pipe tools available. 


SPECIFY THE RIGID “502”... 
No. 4P geared die stock gives 


perfect threads on 2%” to 4” for use on any power drive. Singie set of self 
pipe with four sets (5 each) contained dies adjusts quickly to '’” and %" pipe 
of dies. ...regardless of position of quick opening lever 


>, SPECIFY THE FRICZEXI> “504”... 

for use on any power drive. One set of full 
width dies adjusts to 1”, 1%", 1%” or 2”. Quick 
opening dies retract immediately while power 
drive is operating . . . eliminates slow back-off 
Four-jaw work-holder sets to size instantly 


Me. 658 for perfect thread. no lead screw jam. 


ing by hand or with power 
for use on 1” to 2” pipe 
jam-proof . kicks out 
automatically when standard 
length thread is cut. 


capacity from %"’-2"’. 


Smal! Ratchet threaders WORK-SAVER PIPE else 


MANUFACTURED BY THE RIDGE TOOL COMPANY © 538 Clark Street, Elyria, Ohie 
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DEAN BROTHERS PUMPS /NC. emer 
ings of some $5.5 million in foreign ex- 


Type R2R Centrifugal Process Pumps | change and revenues amounting to $3.7 


million. The plant will produce gasoline, 
lighting oil, jet-engine fuel, diesel oil, as- 
phalt and oil for external combustion 
engines 


Standard Oil Company (indiana) 
plans to install a 5400-barrel-a-day Ultra- 
former to convert low-grade naphthas to 
high-octane gasoline at its refinery in Man- 
dan, N. D. The Ralph M. Parsons Com- 
pany will handle construction, with the 
316 R2RSM “4691 | unit scheduled to go on steam late in 1956 
The company, which recently completed 
one of the catalytic reformers at its Wood 
River, Ill, refinery, is building another 
Ultraformer at Sugar Creek, Mo. Parsons 
also is installing the Missouri unit, a 12, 
600-barrel-a-day reformer due for comple- 
tion by late 1955 
The Ultraforming facilities at Wood 
River were built by The M. W. Kellogg 
Company. The new installation there was 
is designed to process 8000 barrels a day 
No. 01580 8 In addition to an Ultraformer, Indiana 
Standard’s Mandan refinery is adding about 
150,000 pounds an hour of steam-generat- 
ing capacity. Stearns-Rogers Manufactur- 
ing Company has been selected as con- 
tractor for the additional steam boiler and 
DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R. Heavy | | Water-treating facilities to be built in the 
pumps can be disassembled without dis- duty, process pumps are available in plant’s power-station area 
connecting the suction and discharge pip- eighteen different sizes, enabling our engi- 
ing. By firat removing the spacer from the neers to furnish units specially designed 
spacer type coupling, and unbolting the and constructed for the particular work Southwestern Oil & Refining Com- 
J 3 £ * 
Sal duane saéiionn ebaan aoe ages he Rient be te 2000 Gallons per minute pany will add a 9000-barrel-a-day cata- 
moved without disturbing the suction and Heads: Up to 400’, Speeds: 900 RPM to lytic reformer to its refinery in Corpus 
discharge piping. 4000 RPM. Christi, Texas. The unit, a Platformer, will 
_ ~— “/” » produce 97-clear-octane gasoline from 
BUILDERS OF OUTSTANDING PUMPS straight-run products. Construction will be- 


SINCE 1869 gin immediately, with the new unit sched- 
2 ms . Qs 
CENTRIFUGAL and RECIPROCATING PUMPS uled to go on stream early in 1956 


Celanese Corporation of America 

will build a plant near Point Pleasant, Va., 

to produce plasticizers. Among the plant’s 

3510 products will be tricresyl phosphate. Con- 

Horizontal, Single Style, Double struction is slated to start in October, with 
Acting. Piston Type, Close Clear- 

ance Pump, Designed to handle the first units going into operation in April 


volatile liquids, 1956. C. F. Braun & Company will handle 
Close Coupled Centrifugal Pump 


engineering and construction 
British Petroleum Chemicals, Ltd., 
will spend more than $22,400,000 to ex- 
3833 pand and diversify its petroc hemical out 
put at Grangemouth, Scotland. Plans call 
4043 AA Horiseatal, Duplex, Double Acting for construction of additional cracking and 
» o 


Piston Type, Oil Bath gas-separating plants, a synthetic-alcohol 
Pedestal Mounted Centrifugal Power Pump. 


Pump plant and a new unit for the extraction 


of butadiene 
In addition, a new unit will be erected 
at the nearby Grange Chemicals, Ltd 
| plant for the production of detergent al 
kylate. The Grange company is owned by 
3556 British Petroleum Chemicals and Oronite 
4728 Chemicals, a Standard Oil Company of 


Double Pedestal Bearing Centrif- Durable Duplex Packed Piston Pat- California subsidiary 
ugal Pump tern Steam Pump, Bide Pot Type Main contracts for the expansion have 


been placed with two U. S. companies 


aww Stone & Webster Engineering Corporation 
; for the major extensions, estimated to cost 
STAGLISHE : , J 
- » a $13 million were they to be built in the 
DEAN BROTHERS PUMPS /NC. U. S., and Kellogg Internaitonal Corpo 
” : , ration for the butadiene plant 


Type R2R Process Pump 


WHR p— 








; 
3 





Type R2R Process Pump 





/NOIANAPOLIS JNO. ; An ethylene unit will be built to pro 


esti duce raw material for a new thanol unit 
323 W Tenm Sr which will make ethyl alcohol. A tetramer 


Branch Offices: NEW YORK N.Y HOUSTON TEXAS unit will provide one of the raw materials 

Rye 4 for the detergent alkylate unit now under 
iv in Princi | Cities construction 

as sss aa The new units, scheduled for comple- 

tion at various times between the last 
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DE LAVAL handles propane-butane for 
iis. Segue, M. W. Kellogg alkylation unit 


COMPRESSOR 





x 
| eS ET, 








On stream at a plant of a large mid-western refiner, this De Laval unit 


compresses the propane butane mixture to prepare it for an 
| 2) M. W. Kellogg alkylation unit. 
Inlet volume of the De Laval centrifugal compressor is 3,040 ¢ ubic feet 
: per minute. Inlet pressure is 18 psia, and discharge pressure 85 psia, This 
compressor is equipped with De Laval contact-type oil seals. The unit is 


driven by a 600 bhp turbine running at 7,400 rpm. 


De Laval compressors are designed and built for heavy duty continuous 


b operation. Rugged, horizontally split casings, individually designed impellers, 
New Bulletin 0504 


: ; , perfectly balanced rotors and externally mounted, cylindrically seated 
gives comp ete data 


bearings assure optimum performance and long service 


ey 0) NANA entrifugal ( ompressors 


DE LAVAL STEAM TURBINE COMPANY 
B11 Nottingham Way, Trenton 2, New Jersey 
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--* Freeflow GASKETS 


made of TEFLON* 


FOR EVERY 
CORROSIVE SERVICE 


“John Crane’s’’ FreeFlow construction and chemically inert Teflon 
have been combined as the answer for gaskets in corrosive service. 
This new construction assures a flush fitting with the I.D. of the pipe 
and the inner wall of the Teflon envelope, not possible with the 
ordinary “wishbone”’ type gasket. (See drawing above). 
This means elimination of: 

1, Flow restriction and turbulence in the line. 

2. Danger of rupture at high temperature due to entrapped air 

between gasket insert and Teflon envelope. 
“John Crane” Teflon FreeFlow gaskets are impervious to prac- 
tically every known chemical or gas and are unaffected by tempera- 
tures from —100° to +482°F., depending on the insert material. 
They are available in all shapes and sizes for a wide variety of appli- 
cations, such as glass lined, porcelain, pyrex and similar equipment, 
including reactor kettles and pipes, distillation columns and nozzles. 
Request full information on “John Crane” 

FreeF low gaskets for your particular requirement. 
Ask for our informative booklet, The Best in Teflon, 
for other important technical and application data. 
Crane Packing Company, 1820 Cuyler Avenue, 
Chicago 13, Illinois. In Canada: Crane Packing Co., Ltd., 
617 Parkdale Ave., N., Hamilton, Ont. 


DEPEND ON “JOHN CRANE” TEFLON PRODUCTS 
* DuPont trademark 


CRANE PACKING COMPANY 
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quarter of 1955 and the first half of 1957 
are additions to the company’s original 
plant completed in 1951. It was designed 
and built by Stone & Webster and its Brit 
ish subsidiary, E. B. Badger & Sons, Ltd 

British Petroleum Chemicals is owned 
jointly by The British Petroleum Com- 
pany, Ltd., and The Distillers Company 


Ltd 


Midland Cooperatives, Inc., will 
build a 3000-barrel-a-day catalytic reformer 
at its Cushing, Okla., refinery. The new 
unit, a Platformer, will go on stream early 
next year 


Cities Service Oil Company (Del.) 
plans to install a Rexformer unit at its 
Ponca City, Okla., refinery. Details were 
not available Reforming, developed by 
[ niversal Oil Products Company, is an im 
proved Platforming process 


Jefferson Lake Sulphur Company 
will build a “rotosorber” gasoline plant in 
St. Mary Parish, La. The unit, to process 
about 40 Mmcef of natural gas a day, will 
use an absorbent process which will simul- 
taneously dehydrate and recover liquids 
The plant will be built and operated under 
an agreement with The Atlantic Refining 
Company 


imperial Oil, Ltd., has set aside $5 
million to spend on new equipment for 
further increases in octane rating at its 
Sarnia, Ont., refinery. The equipment, a 
catalytic reformer, will supplement units 
built two years ago 

The new unit, with a daily capacity of 
13,500 barrels, will use a platinum cata 
lyst. The equipment will replace the re 
finery’s present thermal reformers of 10 
000-barrel-a-day capacity. Construction is 
scheduled to start this fall, with the new 
unit due for completion by October 1956 


U. S. Oil and Refining Company, 
successor to Pacific Oil and Refining Com- 
pany, is planning to build a 15,000-barrel 
a-day refinery at Tacoma, Wash. The 
plant’s initial capacity may later be raised 
to 25,000 barrels a day 


Sunray Mid-Continent Oil Com- 
pany has been selected to operate a new 
low-temperature absorption-type gasoline 
plant with dehydration facilities to be built 
at Corpus Christi, Texas, by 13 oil and gas 
producers 

The Red Fish Bay products plant is de 
signed to process ] +0 Mmef ol was a day 
with 80-percent propane recovery The 
$3-million plant’s total daily production 
will be about 125,000 gallons of LPG and 
natural-gasoline produc ts 

Work on the engineering phase of the 
plant has started, with field construction 
due to begin September 1 and completion 
scheduled for February 1956. Dresser Engi 


necring Cornpany is handling the project 


Salt Lake Chemical Company has 
postponed indefinitely its plans to build an 
$8-million anhydrous-ammonia plant at 
Salt Lake City. Pigeon-holing plans to build 
the plant may have stemmed from a recent 
action of U. S. Steel Corporation in award 
ing a contract to Blaw-Knox Corporation 
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Lightweight 








harness 


Now you can whip high instru- 

ment tubing instaliation and re- 

placement costs in your pilant—with 

Dekoron Poly-Cor®, That's because 

the chemical resistance of plastic even out- 

lasts expensive alloy tubing .., because its 

lighter weight and flexibility make it a snap to in- 

stall without special tools ... because you can instal! 

practically any number of tubes at one handling, just 

like electric wiring. You can't lose with Dekoron Poly- 

Cor ~ it cuts your investment because of its 

_ lower installed cost, cuts your maintenance 
be it lasts years longer. 


Tube up with DEKORON completely 


Dekoron products now in all-plasticinstrument 
clude single and multiple line harness (above), flat 
line metal tubing with plas 10-tube “ribbon,” fittings 


tic coating, multiple tube and junction boxes 


QUALITY * RESEARCH « SERVICE 
& COMPANY 


: MANTYA, onto 
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for construction of a $19-million ammonia 
plant to be operated in connection with 
the affiliated Columbia-Geneva Steel plant 
near Provo, Utah 

The Salt Lake company still holds an 
option on 100 acres of land originally in- 
tended as its plant site. Plans called for the 
plant to be built for a 120-ton-a-day ca- 
pacity 


POINTS TO | Derby Refining Company has let th: 


contract for construction of a 2500-barrel- 

| a-day catalytic-reforming unit at its 

Wichita, Kansas, refinery. The new facility, 

COMPARE an Ultraformer, will be installed by W 


Pritchard & Company, as part of a $700,- 


« | 000 program for expanding the 24,000- 
en ri u tj % | barrel-a-day plant 
ABOUT R-C The unit will be built for future expan- 
| sion to a 4000-barrel-a-day capacity. Li 
censed by Standard Oil Company (In- 
diana), the new reformer will permit 
Derby to produce 100-octane gasoline with 


out using tetraethyl lead. The project is 
due to be completed early in 1956 


Under Construction— 


The Standard Oil Company of 
California has started construction on a 
300-ton-a-day anhydrous ammonia plant 
for its new $12,800,000 petro-chemical fa- 
cilities at Richmond, Calif. Part of the 
plant’s anhydrous ammonia output will be 
used in the manufacture of fertilizers 

The new synthetic-ammonia plant has 
been designed to employ The M. W. Kel 
logg Company process of steam methane 
reforming, in which natural gas and re 
finery gas are used as starting materials 


Long-time, reliable, economical 
operation of your Centrifugal 
Blowers yw rem meagre for Empire Oil Company has started con 
this combination of “BI ” 4 struction on a natural gasoline plant near 
essentials which canbe obtained Odessa, Texas, Scheduled for completion 
only in R-C equipment. this month, the $250,000 plant will have 

5 a daily capacity for around 10 Mmef. of 

They apply equally well to gas, turning out a maximum of 2000 gal 
R-C Single-Stage or Multi- lons of products. The plant’s principal 


. ‘ . . products will be gasoline and butane. Ini 
Stage Units, in all sizes and ally coun © 6 00 $0 Mencf of ane will bx 


capacities from 2,000 cfm to handled daily 

100,000 cfm. You can select an 

R-C Centrifugal which is close- | Ethyl! Corporation of Canada, Ltd., 
ly matched to your require- is building a $14-million gasoline antiknock 
ments. This usually results in compound manufacturing plant near Sar 


. a, Ont. TI lant is scheduled fo ym 
lower first cost and reduced a ee ee ee 
pletion late next spring. The new company 


operating expense. replaces Ethyl Antiknock, Ltd., which has 
been the Canadian sales organization for 
Ethyl compound for the past several years 


Variable capacities, with 
Ll. constant pressure at 
high efficiency. 


Heavy, rugged construc- 
e tion... minimizing noise 
and vibration. 


Adaptableto high-speed, 
@ direct-connected drives. 


4 Low maintenance... 


1 -time dependability. : 
erase se amas ahd For new installations or for 


replacement of unsatisfactory 

equipment, we suggest you Union Oil Company, the first company 
call in an R-C engineer for to seck commercial development of shale 
unbiased advice. | oil, is due to start construction on its $5- 
million pilot plant near Rifle, Colo., where 
the government has operated a shale-oil 
Roos CONNERSVILLE BLOWER A plant for the past nine years. The new 
s X ‘ facility, to have a daily capacity for proces 
Y C : sing 1000 tons of the oil-bearing shale, will 
A DIVISION OF DRESSER INDUSTRIES, INC. be built by Stearns Rogers Manufacturing 

855 Crescent Ave. © C sville, indi Joenpeny 


Check your present blowers 
or exhausters—if they don't 
measure up, ask for sugges- 
tions from the R-C engineer. 








Tide Water Associated Oil Com- 

pany has started construction on a 102, 

= 000-barrel-a-day catalytic cracker which 

Centrifugal ond Rotery Positive . Positive . ° Inert Ges Spiraxiat | will be part of the refinery it is building 
Blowers ond Exheusters Displacement Meters Pumps Generators Compressors | near Wilmington, Del. The unit, an Ortho- 
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HG TURBINES FOR 
HIGH-SPEED COMPRESSORS 


OIL DAM IN UPPER BEARING HALF, located at pencil point, restricts ol! flow 
around shaft, building up a pressure pad as shown at left. As turbine gains speed, 
oil pressure increases and forces shaft down into ample surfaces of lower bearing 
liner, above right, assuring stability at high speed 


Large pressure-pad bearings add years 
of life to G-E high-speed turbines 


To provide longer, more reliable service, all G-E high-speed turbines 
incorporate large pressure-pad bearings. The generous surfaces of 
the bearings assure low unit loading for ample lubrication and 


minimum wear during start-up 


AS TURBINE SPEED INCREASES, the viscous pump action of the 
shaft carries oil into the cavity, forming a pressure pad. The shaft 


is thus forced into the lower bearing half, assuring high unit loading 





This minimizes the possibility of vibration, with its detrimental 


effect on bearing and packing life 


THIS 1S ONLY ONE OF MANY DESIGN FEATURES that make 

G-E high-speed turbine your most reliable drive for compressors 
and blowers. For more information, contact your nearest G-E 
Apparatus Sales Office or write to General Electric Company, 


Schenectady 5, N. Y. In Canada, contact Canadian General 
TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE Electric Company, Limited, Toronto 





Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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flow fluid cracker, is the largest ever built 

The main refinery process area, designed 
for a daily capacity of 130,000 barrels, will 
be built in a 1500-yard-wide, mile-long 
strip, Construction is expected to be com- 
pleted by late 1956. 


Avrora Gasoline Company is con 
verting an existing Platforming unit to 
Reforming, as part of a $5-million mod- 
erniization project now underway at its re- 
finery in Detroit. The Reformer will have 
a design capacity for 5500 barrels a day 


Humble Oil & Refining Company 
has a new natural-gasoline plant under 
construction near Ironton, Texas. The new 
plant is being built for a daily capacity of 
11 Mmef. of gas, with liquid products ex- 
pected to run some 53,000 gallons a day 


Canadian Gulf Oil Company has 
awarded a $2-million contract for construc- 
of natural gasoline facilities in Al- 
berta’s Settler Gas Conservation area. The 
project, to be handled by Mannix Gill 
Ltd., consists of two compression-refrigera- 
tion plant, together with fractionating 
desulfurization, dehydration 
treating facilities 


tion 


, Ras 
and water- 


/ ) y 


most modern 


LINE 
BLIND 
VALVE 


"0" RING SEAL EASILY 
REPLACEABLE IN MINUTES 


SIMPLE « RIGID e« 


NO LOSS OF FLUID 


Here, in the Robinson Rigid Duplex Line Blind 
Valve, you are assured a positively leak-proof line 
shutoff, easy to operate. No spreading of lines or 
loss of fluid. Available as an orifice fitting. 


The “O”" 


rings, inserted in dove-tailed grooves 


of the flow controlling member provide a positive 
seal against any possible leaks. Pressure from the 
flowbore exerts itself against the "O" ring, making 


an ideal leak-proof seal. 


Extremely simple in design with very few parts, 
no gears, sleeves or special packings other than the 
two ''O”’ rings, this rugged line blind valve is avail- 


able in sizes from 2” to 16”, 


from 150# to 1,500# 
ASA. Insist on Robinson and be SAFE. 


seal and is 
we iow to 600 


Send for Catalog and prices today. anaes 


OBINSON 
ORIFICE FITTING — 


&, 


2830 LUGO STREET 
LOS ANGELES 23, CALIF. 


Byars: ( 


OLDEST NAME IN ORIFICE FITTINGS 
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PETROLEUM 


The British Petroleum Company 
is increasing the LPG-producing capacity 
of its Hamburg, West Germany, refinery 
by installing new fractionation equipment, 
including an absorber and compressor. Due 
for conypletion by September 1955, the ad- 
ditions will give the plant some 50,000 tons 
a year of LPG capacity 


Union Oil Company of California 
is due to start construction on a $20-million 
height-limit home office and three auxiliary 
office and service units in Los Angeles. The 
four buildings will provide a million square 
feet of floor space, including a three-level 
underground garage for 1500 cars 

For future expansion, foundations will 
be put in for a second height-limit building 
connecting with the initial 13-story home- 
office unit. The new center is scheduled 
for completion by early 1957 


Canadian Oil Companies, Ltd., i: 
building a new $300,000 administration 
and plant-protection building at its refinery 
in Sarnia, Ont. Part of a three-year, $3- 
million expansion now underway at the 
refinery, the structure is scheduled for com 
pletion before summer 1956 


The Egyption Government has 
started construction on its 43,000-barrel-a 
day refinery at Cairo. The first unit sched- 
uled for completion is a $8.5-million dis- 
tillation unit, which will go into operation 
immediately after completion. Other 
will be added gradually 





units 


Two distillate cuts will be taken, 
oil and a was oil called solar oil, 
which are in demand in the Nile Valley 
Bottoms from the new unit will be heavy 
industrial fuel for use in the power plant 
at Cairo 


The distillated 


a diese] 
both of 


unit is being built by 
Italy’s Dalmine-Snam, a Milan-based firm 
Ihe Italian company also is building a 
+3,000-barrel-a-day pipeline, to match the 
capacity of the projected plant, connecting 
Cairo with Suez 





Shell Oil Company of Canada 
has a $1.5-million catalytic reformer 
construction at its refinery in 
B. C. The unit, a Platformer designed for 
a daily capacity of 3300 barrels, is due for 
completion late in 1955 


under 
Vancouver, 


Hercules Powder Company is start 
ing construction on a $6-million pentaery- 
thritol plant at Louisville, Mo. The plant, 
slated for completion late in 1956, will 
double the company’s PE capacity, making 
it the world’s largest producer 

Like Hercules’ Mansfield, Mass., 
the new installation will turn out 
million pounds a year 
some 


plant 
about 24 
It also will produces 
100 million pounds of formaldehyde, 
a basic raw material for P. E 

The company’s existing anhydrous am 
monia plant at Louisville will continue in 
operation at its present production rate of 
40,000 tons a year 


Canadian Industries (1954), Ltd., 
has started construction on a 200-ton-a-day 
anhydrous-ammonia plant adjacent to its 
recently-completed Terylene plant at Mill- 
haven, Ont. The 








company will ship am 
monia to Beloecil, Que., where the capacity 
for producing nitrogen solutions is being 
increased 
The new Millhaven plant 
hydrogen from heavy fuel oil, 
thetic gas-generation 
| Texaco Development 


will derive 
using a syn- 
licensed 


Corporation 


by 


Phe 


process 
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process employs the partial-oxidation prin- 
ciple. The installation, due to be com- 
pleted in mid-1956, will cost some $9 mil- 
lion 


Union Oil Company of California 
has started construction on a pilot coking 
plant and miniature high-pressure Unifer 
at its research center in Brea, Calif. The 
installations are part of the company’s $5- 
million program to evaluate its shale de- 
posits near Rifle, Colo 


Completed — 


Daikyo Oil Company, Ltd., has gone 
on stream with the Orient’s first Houdri- 
flow catalytic-cracker. The new unit, at the 
company’s 14,000-barrel-a-day Yokkaichi, 
Japan, refinery, was built for a daily ca- 
pacity of 4200 barrels 


Champlin Refining Company has a 
new catalytic-reforming unit in operation 
at its refinery in Enid, Okla. The new unit, 
a 5000-barrel-a-day Platformer, was in- 
stalled as the first step in a $4-million pro- 
gram to improve the plant 

The company, a subsidiary of Chicago 
Corporation, also plans to add a fluid cata- 
lytic-cracking unit and a _ polymerization 
unit, together with a new laboratory. The 
catalytic cracker will handle 9000 barrels 
a day 





South African Coal Oil and Gas : i 
Corporation has gone into operations ms ‘ 
with its new $8.5-million oil-from-coal syn- “ ~ 
thesis plant at Coalbrook, South Africa, : F t 


near Johannesburg. The new installation is >= - ew 


processing some 7600 tons of coal a day : 


+ = 
turning out 55 million gallons of gasoline * v «ie, a 


a year 


Crushed coal is fed to nine Lurgi gasi 
fiers producing synthetic gas. The crude gas 
stream is divided to feed two synthesis 
plants—-one working on the Kellogg and 
the other on the Ruhrchemie/Lurgi system 
The former produces two thirds of the 
plant’s total output as well as certain by- 
products; the Lurgi plant, with a smalle1 
gasoline capacity, provides a wider range of 
chemical by proructs 


This battery of HAMER Gland-packed Plug Valves is in service 


on a heat exchanger at Warren Petroleum's Saunders Plant 


amen tine Cited Vel Shutting down to change valve packings 

ine mn aives , 

Great Northern Oil Company i; amie costs dearly in time and money. That's why 
ye uilt for strength 

nearing completion on its 25,000-barrel-a and durability, Warren Petroleum uses Hamer gland-packed 

day refinery at Pine Bend, Minn. Process 


Hamer Line > y. . - sr ols bs 
equipment for the new installation includes Blind Valves are Plug Valves. Not only can Hamer gland 


a 12,000-barrel-a-day Thermofor catalytic the modern means packed plug valves be repacked under full 
’ 5). ¢ t of blinding pipe . 

cracker and a 450-ton delayed-coking unit lines quickly and operating conditions, but because of the 

The plant’s other major facilities are an eliesiiniu. & ent. mall : itn attention , dontene of oft 
Ultraformer with a 5000-barrel-a-day ca man, one-minute exclusive plug adjusting nut, a feature OF a 
pacity, a catalytic polymerization unit built operation. Cuts 
for 900 barrels a day, and an 11,000-barre] costs, and speeds . 
a a ben ort ; . = , up operations or freeze. No matter what the time lapse or 

Engineering and construction for the ’ service you have positive E-Z turn control 
new refinery was handled by The Fluor 
Corporation, Ltd. Cost of the plant was 
expected to reach a $25-million total 


Hamer Plug Valves, the valves can't stick 


at all times. 


Send for FREE Catalog 
Calstate Refining Company has 
gone on stream with the world’s first Hy 


performer, Installed at the company’s Long 
Beach, Calif., refinery, the new catalytic VA LV t Ss, t ” Cc. 


reformer has a design capacity for 1100 


barrels a day. The process, used to pro 2919 Gardenia Ave., Long Beach 6, Calif. 


duce high-octane gasoline blending stock 


from low-grade naphthas, was developed Representatives throughout the World 
by Union Oil Company of California 
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Aluminum jacketed vacuum 
and fractionating towers 
gleam brightly at 
Cities Service Refinery. 
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Aluminum jacketing provides maintenance-free beauty 
in Cities Service Lake Charles Refinery 


Selected because of its freedom from maintenance 
and lasting good looks, shining rust-proof Reynolds 
Aluminum is used throughout the Cities Service Lake 
Charles Refinery, often called the most beautiful in 
the world. Aluminum jacketing used on heat ex- 
changers, high pressure steam lines, vacuum towers, 
hot oil lines, fractionating towers, feed tanks and 
pumps provides freedom from maintenance, efficient 


insulation in addition to easy original application. 


Light weight and non-sparking qualities make alumi- 
num ideal for walk-ways and tank decks. Its high 
heat transfer and resistance to corrosion lend them- 
selves to a wide variety of process applications. For 
more information on aluminum in the process indus- 
tries, call the Reynolds office listed under “ Aluminum” 
in your classified telephone directory. Or write 
to Reynolds Metals Company, P. O. Box 1800-CR, 


Louisville 1, Kentucky. 
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Efficient insulation and freedom 
from maintenance make alumi- 
num jacketing ideal for tanks, 
lines, towers and heat exchangers. 


Aluminum’s fine 
appearance goes hand in 
hand with its practical 


value on these spherical 
storage tanks. ie 
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MOODERN DESIGN HAS ALUMINUM iN Min oO 
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100 MILLION DOLLARS 


WORTH OF PLANTS 
FIRED WITH 
PETROCHEM-ISOFLOW FURNACES 


More than 1250 Petrochem-Isoflow Furnaces are in operation throughout the world 
in the petroleum, chemical and allied industries . . . for all 
processes and for any duty, pressure, temperature and efficiency... 


and all Petrochem-Isoflow Furnaces are most efficient by any comparison. 


iF : $ ‘ eR 7 Ete 
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Assets employed for investment in millions of dollars 





Total Assets 
(Fixed, Current, 


and Other) 


47,200 


43,200 











CRUDE & 
NAT GAS 


PROD 


Fixed Assets 


(Gross Investment in Property, Plant, and Equipment) 


~~ Assets End of 1954 


Net Gain in 1954 
Assets End of 1953 


000 
700 


00" | 


OTHER 


GASOLINE 
CYCLING 
PLANTS 


REFINING 
CHEMICAL 
PLANTS 


TRANSPOR 
TATION 


MARKET 
ING 


Assets 


Invest 


Current | 


Assets 
(Cash, Oil 
Inventories ments 


Materials Advances 


Supplies. etc) etc 


550 


60 

















*Represents 50 Decreases 
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Oil's U. S. Investment Nearly $50 Billion 


Industry’s capital expenditures for 1954 exceed $5.35 billion, or 16.3 per- 


cent above 1953. 15 percent more spent for refineries, chemical plants. 


THE GROSS INVESTMENT of the 
petroleum industry in the VU, S. will 
be increased by more than $4 billion 
this year and will reach a total of 
over $51 billion at the end of the 
year. At the middle of this year the 
investment exceeded $49 billion. 

The investment in the industry has 
been growing constantly since World 
War II. It has been increasing around 
$4 billion annually in recent years. 
The increases have been largely in 
the form of additions to fixed assets, 
comprising property, plant, and equip- 
ment. The expansion has included the 
drilling of new wells and construction 
of refinery units, pipe lines, service 
stations, and other facilities. 

Petroleum has been for several years 


Auqust, 1955—PrTROLEUM 


the third largest industry of the U. S 
terms of investment 
now is narrowing the short lead held 
by the public utilities, which are in 
No. 2 position. 


in or assets. It 


Spending in 1955. Capital expendi- 
tures of the petroleum industry in 
1955 are running around those of 
1954 and in some categories higher 
This trend is in conformity with the 
current record high capital expendi- 
tures being made by UV. S. 
in general 


industry 
It is indicated, therefore, 
that the petroleum industry will spend 
for facilities in 1955 over $5 bil- 
lion. It is drilling about the same num- 
ber of wells as in 1954, but the average 
cost per well probably is higher, indi- 


REFINER 


cating some increase in capital spend 
For 


refineries and chemical plants the in 


ing in the production division 


dustry is spending about the same in 
1954. New 


marketing facilities are indicated to be 


1955 as in investments in 


somewhat higher this year. For trans 
the 
spending less this year, but this de 


portation facilities industry is 
crease probably is more than offset by 
increases in other divisions of the in 


dustry 


Spent in 1954. The industry in 
1954 made record capital expenditures 
$5.35 billion in the VU. S., in 
crease of $% billion or 16.3 percent 
over the $4.6 billion spent in 1953 


F red- 


of an 


These estimates were made by 


179 








e A Mile of Shops — Each shop is devoted to 

3 mi baa a special type of heavy production. Included 
are complete Machine Shops, casting, forging 

and other facilities which offer all of the ad- 


of vantages of the execution of the complete job. 


pressure vessels 


These are two of seventy — over 1/2 mile — corrosion-resistant, alloy and clad metals in 
of 3812-foot vacuum tank casings built to almost any size or shape, plus the required 
meet the quality requirements of a well- engineering background and complete weld- 
known processor. ing and stress-relieving skills. 


It will pay you to get the facts, shown in 


The buyer also benefits from many sav- 
y y Facilities and Products. As you glance at 


ings made possible by Newport News exten- 


: its photos and brief captions, you'll see wh 
sive heavy fabrication equipment and the i , y , y 


Newport News can turn out — at low cost 
sixty years experience in using it. 


specialized heavy equipment for process 
Do you plan installations of heavy pro- plants. 


duction equipment? You can command the Send for Facilities and Products — free 
services of Newport News for weldments of today. 


Shipbuilding and Dry Dock Company 
Newport News, Virginia 


For more data on advertised products, use Readers’ Service Cards, last page PeTROLEUM REFINER 





erick G, Coqueron, petroleum analyst, 
the Chas Manhattan Bank, New York, 
in the recently published pamphlet, 
“Financial Analysis of the Petroleum 
Industry for 1954.” 

Of the $5.35 billion spent in 1954, 
$3.7 billion or 69.1 percent was for 
leases, wells, and equipment for pro- 


ducing oil and natural gas. This was 
an increase of almost $34 billion or 
nearly 25 percent over the $2.975 bil- 
lion (64.7 percent of total) spent 
the production division in 1953 
New gasoline and cycling plants 
cost $100 million or 1.9 percent of 
total capital expenditures in 1954 


in 
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That 
million (2.7 
1953 


In the transportation division the 


$125 


spent 


the 


similarly 


was a decrease from 
percent 
in 


industry in 1954 made capital expend 
itures totaling $350 million or 6.5 per 


U. S. Petroleum Industry Expenditures for and Current Investment in Property, Plant, Equipment 
Source: Chase Manhattan Bank Bulletin, “Financial Analysis of the Petroleum Industry for 1954." 


Department 


$ 
Million 


Estimated Expenditures for Property, 


Plant, and Equipment in Recent Years 


9 Years 
1946-1954 


1953 1954 


% of 
Total 


Ye of 


$ $ 
Million Total | Million 





*Crude and Natural Gas Production 
Gasoline and Cycling Plants 
Transportation Department 

Pipe Lines. 


Marine 
Tank Cars; Motor Transport 
Refineries and Chemical Plants 


Marketing 
Others 


Total, All Departments 





* Expenditures include coat of 
ment includes only 


drilling 
natural gas producing 


2,975 


12 
45 


32 


100 


» 


67 


32 
5 


4,600 


dry holes 
transmis 


64.7 69.1 21,730 


5 2.7 745 
0 , f of 2,800 
5 27! ‘ 2.045 
610 
5 ‘ 26 § 145 


5 . 5. 4,215 


5 : 350 
0 ; 50 


2,495 
515 


5,350 32,500 


but exclude explor 


sion, and distributio 


% of 
Total 


66.8 


13.0 


Estimated Investment 
Dec. 31, 1954 in 
Property, Plant and Equipment 
Gross Net 
% of 
Total 


% of 


. x 
Million Million; Total 


21,500 10,200 52.7 


2.3 800 450 
8.6 
6.3 
1.9 
0.4 


4,300 
2,050 
1,025 


325 


2,650 
2 000 
25 


125 


6,400 


4,000 
500 


3,300 | 
7.7 


37,500 











GHH MAULWURF PUMPS are High Pressure Centrifugal Gos Circulators which are especially designed 
for application in the chemical industry for increasing the pressure of the nitrogen-hydrogen mixture 
used in the ammonic synthesis 


GUTEHOFFNUNGSHUTTE 


STERKRADE AKTIENGESELLSCHAFT 


STERKRADE WORKS 


GHH 
Maulwurf Pumps 


Columns 

Heat Exchangers 
Pressure Vessels 
Steam Boilers 
Pipe Lines 


GERMANY 





REPRESENTATIVES: 





The Foram Corporation 
76 Beaver Street, NEW YORK 5,N. Y. 


Telephone: WHitehall 3-3881 
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cent of the total, a decrease from the 
$450 million or 9.8 percent of total 
spent in 1953. The $350 million for 
1954 included $275 million (5.1 per- 
cent of total) for pipe lines, compared 
with $325 million (7.1 percent) 
1953; $50 million (0.9 percent) for 
marine facilities, against $100 million 
(2.2 percent) the previous year; and 
$25 (0.5 tank 
cars and motor transport, the same 


for 


million percent) for 


amount as in 1953 


For refineries and chemical plants 


Estimated Assets Employed (or investment) in U. $. Petroleum ind 


try, Dec b 





31, 1954 


Source: Chase Manhattan Bank Bulletin, “Financial Analysis of the Petroleum Industry for 1954.” 


ITEM 


Net Assets Gross Assets 


% of 
Total 


%o of $ 


$ 
Million Total Million 





Current Assets 
Property, Plant and Equipment 
Other Assets 


Total 





in the U. S. the industry in 1954 
spent $800 million, or 15.0 percent of 


total outlays, an increase over the 


"A Comadsk” CASE HISTORY 


A well-known oil refinery had an injunction 
to stop operations of its catalytic cracking 


unit, due to odors emanating from spills, 


separators and other wastes, stack fumes 
and products of combustion. RHODIA was 
consulted and ALAMASK used. Here is an 
excerpt from a letter from the refinery: 

“Very effective masking of odors re- 
sulted and in view of our actions all cases 
against us were withdrawn. We are vry 
grateful to RHODIA for what they have 


done for us and are happy to pass on our 
experiences to others in similar difficulty.” 

If odors from your refinery are contami- 
nating the community, RHODIA can help 
you, too. Our experienced odor engineers 


will be happy to consult with you on your 


malodor problems. | 


| 


230 Park Avenue, 
New York 17, N.Y. 


INC. 


in Canada: NAUGATUCK CHEMICALS, Division of Dominion Rubber Co., Ltd. 


MONTREAL ° TORONTO 


1&2 
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PETROLEUM 


9,150 31.5 


19,350 66.6 37,500 


550 1.9 550 


29,050 100.0 47,200 





$675 
1953 


million or 14.7 percent spent in 


Capital expenditures in marketing 
in 1954 amounted to $350 million or 
6.6 percent of the total. That was an 
the $325 


7.0 percent estimated for 1953 


increase ove! million o1 


Other capital expenditures in 1954 
were placed at $50 million or 0.9 per- 
cent of the total, the 
in 1953 


same amount as 


Investment at Peak. Gross invest- 
ment in the U. S. petroleum industry 
1954 was $47.2 billion 
according to the Chase Manhattan 
sank That $4.0 
more than the $43.2 billion of gross 
Of the new 


fixed assets, in 


at the end of 


report was billion 
assets at the end of 1953 
total of $47.2 billion 
the form of property, plant, and 
equipment, accounted for $37.5 billion 
or 79.4 percent of the total. Current 
assets, including cash, oil inventories 
materials, supplies, and so forth, repre- 
19.4 


and other assets constituted $550 mil- 


sented $9.15 billion or percent 


lion or 1.2 percent 

Of the $37.5 billion gross 
ment in property, plant, and equip- 
ment at the end of 1954, $21.5 billion 


invest- 


or 57.3 percent was in facilities for 
production of crude oil and natural 
$800 million or 2.1 


gasoline and cycling plants; 


gas percent in 
$6.4 bil- 
lion or 17.1 percent in refineries and 
$4.0 billion or 10.7 
$500 


million or 1.3 percent in miscellaneous 


chemical plants 


percent in marketing facilities 
facilities; and $4.3 billion or 11.5 per- 
cent of the total in transportation 
properties, The transportation invest- 
$2.95 


ment included billion or 7.9 
percent of the industry total in pipe 
$1.025 billion or 2. 


marine facilities: 


lines; 7 percent in 
and $325 million or 
0.9 percent in tank cars and motor 
transport 
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KUPLEX 


TRETOLITE COMPANY 





the new Tretolite metal deactivator 


Kuplex deactivates harmful copper and copper compounds 
by a chelating action. This prevents hydrocarbon 
deterioration caused by metal catalyzed oxidation. 
Kuplex prevents the undesirable reactions by combining 
with the dissolved copper to form a stable chelate. 

If copper is present, the use of Kuplex will reduce the 


amount of anti-oxidant necessary to effect desired stability. 


KUPLEX 


GASOLINE * KEROSENE 
JET FUEL * DIESEL OIL 
FURNACE OIL* TURBINE OIL 


Kuplex effectively protects the quality of hydrocarbon products 
for as little as 2 mills per barrel. This insurance against customer 


dissatisfaction is worth many times its low cost. 


For complete technical data, samples and prices, ask your Tretolite refinery 


service engineer or write to 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, St. Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


heme gnd yur yf - 23 


Desalting + Demulsifying + Corrosion Preventives «+ Scale inhibiting 
Asphait Additives + Fuei Oil Additives +« Water De-oilling + Paraffin 


Removal « Production Stimulation « Bactericides + Metal Conditioners 





Explosions 


Continued from Page 93 
screwed pipe ells. Swing lines are nor- 
mally left in one position in the tank, 
but they may have to be moved dur- 
ing certain operations. 

In catalytic and thermal cracking 
units and other equipment sensitive 
to water in the feed stock, the suction 
line should enter the tank shell four 
or five feet above the bottom (Figure 
2). The end of the swing line should 
be supported so that it cannot drop to 
the tank floor in case of cable failure. 
Locating the suction nozzle on the 
tank well above the water level pre- 
vents entrance of water in case the 
movable joint leaks. Most feed tanks 
contain bottom settlements and water. 
Tests can be run to determine the 
percentage of bs&w in the oil, This is 
done by taking a sample of oil from 
the tank and mixing it with an equal 
amount of benzene and centrifuging 
the mixture. The percentage of bs&w 
can then be read from the centrifuge 
tube. If the bottom settlings are al- 
lowed to build up to 18 inches or 
more, the water space in the bottom 
of the tank will be raised dangerously 
close to the suction line. Periodi« 
cleaning of the tank before the bs&w 
reaches this point will overcome this 
source of water. 

A water and oil emulsion should 
not be charged to a unit if the bs&w 
content is greater than 0.4 percent. 
The emulsion should be warmed so 
that the water will settle out, Some- 
times emulsions are broken at special 
emulsion treating facilities. 

Another condition that sometimes 
exists in tankage is that the water 
layers out. This can occur’only with 
viscous oils and oils near the gravity 
of water (API gravity 10). This can 
usually be corrected by warming the 
oil so that the water can settle to the 
bottom provided the API gravity of 
the oil is higher than 10. 

Periodic Draining. Operating per- 
sonnel should make certain that the 
water level in feed tanks is kept well 
below the line. Feed tanks 
should be checked for water frequently 
and water drawn regularly. 


suction 


The usual sources of water in feed 
tanks are open hatches, gage board 
cable openings, leaky steam heaters, 
and leaky roofs. Water can also enter 
by circulating oil through units and 
back to feed tanks during startups. 
Hatches and gage board cable open- 
ings must be kept covered. 
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FIGURE 3 


Roofs and heaters should be kept in 


good condition, It is best to pump 
startup stock to storage tanks where 


it can settle instead of circulating it 


are €3fep- 


Ys 


won't rust * rot ° 





STORES EASILY. 

The edjustable, rubber tipped out 
riggers that stabilize the A Ladder 
retract into the side rails for easy 
storege 


splinter 


weights 
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back to feed tanks 
Foamovers will occur 


Figure 3 

when water 
from leaks in tank and suction heaters 
certain 
tanks 


checking and good mainte- 


mixes with hot asphalt or 


other heavy oils in storage 


Periodic 
nance of heaters will help remedy this 
condition 


Changing feed tanks. | wo criti- 
cal points in the operation of a unit 


are the changeover from one feed 


tank to another and the use of a new 


ALCO-LITE aluminum ladders 
f Ante? f 


* warp °* spark or burn! 


To change from an extension to an A 
Ladder— pull the bottom fly section from 
the butt ladder. 


This 2 in 1 ladder incorporates the out- 
standing advantages of high tensile 
strength aluminum and exclusive ALCO- 
LITE construction 
lift and handle, and will give many years 
Built for 
rugged use, the heavy 1” tubular alumi- 
num, corrugated rungs won't turn, twist 
or break off. ALCO-LITE Ladders more 
than meet the rigid code and tests of the 


ASA and Metal Ladders Association. 


It is strong, easy to 


of maintenance-free service 


extended lengths — 21’ to 29” 


~ 52 Ibs. to 67 Ibs. 


WILL NOT CLOSE IN USE 
An automatic locking device in the 
top of the ladder prevents the A 
Ledder from closing in use 





co 


OTHER ALCO-LITE 
PRODUCTS 


Step Ladders 
Folding Ledders Do 
Platform Ladders 
Shelf Ladders 
Werehouse 
Ledders 
Extension 
Ledders 
Scatold Ledders 
Conveyors 
Steges 
Combination 
Ledders 
Fire Ladders 


faa 


Write 
today 
for 
Further 
Details 





NAME 


ALUMINUM LADDER COMPANY 
opt. N 
Worthington, Pa 


Please send me further information about the CAE and other 
ALCO-LITE Aluminum Ledders 


COMPANY 
ADDRESS . 
CITY. 
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suction lineup, Either the new stock 
or the new suction lineup, which in- 
volves pumping through one or more 
new headers and piping from a differ- 
ent tank or field, may contain water 
When changing feeds or when mak- 
ing a new suction lineup, the person 
making the change must notify the 
unit operator well in advance, The 
operator must then be alert to any 
pressure and temperature irregularities 
of distillates. 
The feed pump is of particular im- 


or change in color 


What are YOUR 
Water Conditioning 
Problems ? 


Be Sure You Get the WRIGHT Answer! 


portance. Here, an increase above the 
normal discharge pressure may indi- 
cate that water has reached the fur- 
nace, The {ced rate can be decreased 
to help overcome the pressure increase. 


Processing crude. Crude oil in re- 
finery tanks frequently has small drops 
of water suspended in it. (This is 
especially true of high density crudes. 
The water does not settle out easily 
because it has been so thoroughly dis- 
persed throughout the oil by tank 
mixers. 

Operators, if alert to the danger, 





can overcome irregularities and minor 
upsets when the bs&w content is less 
than 0.4 percent. Any amount above 
this will violently upset refining units 
Tanks having a bs&w content above 
0.4 percent should be taken out of 
service and allowed to settle 

Many crude processing units are 
equipped with desalting systems. 
These remove water as well as chem- 
icals which would 
fouling and corrosion. 


cause excessive 
A solution of 
water, emulsion breaker and 
is mixed with the crude charge and 
heated before it reaches the desalter. 


causti 


Here it has a limited settling time. 
Operators must check the water level 
in the desalter regularly to see that 
the automatic level controller is oper- 
ating properly. 

Slops, skimmings and other oil- 
water mixtures must also be handled 
with caution to be sure that the bs&w 
content is low before they are charge 
to unit. 


Water in process units. [n start- 
ing up a unit after a shutdown, the 
hazard of water is always present. The 


@ Because water conditioning problems are 
individual, no one “‘cure-all’’ solves ther all. 
The Wright method discovers which detri- 
mental factors are characteristic of your 
water system and treats the specific condi- 
tion. Wright Service provides a study of your 
water problem, a laboratory analysis is made, 
a written proposal gives recommendations 
for the solution, then frequent checks are 
made to assure continued efficient perform- 
ance. There is no guess or experiment. 
Write or call us today for a survey of your 
water conditioning problems. No sifieniion. 


WRIGHT CHEMICAL CORPORATION 


ral { GENERAL OFFICES AND LABORATORY 








FIGURE 4 


startup procedure of most units re- 
quires admission of steam to vessels, 
drums and lines to expel air from the 
system and, in some cases, requires 
steam testing of vessels to detect leaks 
Figure 4). During the steaming pe- 


615 WEST LAKE ST., CHICAGO 6, ILL. riod, water will form in trapout pans, 


Offices in Principal Cities 
@ Softeners, Fitters and other External Treating Equipment 
@ Nelson Chemical Propertioning Pumps 


CHEMICALS bottoms of vessels, low spots of lines 


and exchangers. This must be drained 
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oe trade “ee 
of a trouble-free turbine 


This is the rotor of a Terry solid- 
wheel turbine. There are a number 
of reasons why it has become a sym- 
bol fo# reliable, trouble-free oper- 
ation. 


First, because the wheel is a single 
forging, in which a series of semi- 
circular buckets is milled, there are 
no separate parts to become loose or 
work out. 


Second, because the power-produc- 
ing action of the steam takes place 
on the curved surfaces at the back of 
the buckets, blade wear is of little 
consequence. Wear does not materi- 


ally affect horsepower or efficiency. 


Third, because the steam enters the 
buckets in a direction at right angles 
to the shaft, there is no need for 
close axial blade clearances. The 
blades cannot foul. There is a one 
inch clearance on either side of the 
wheel. In addition, the blades are 
double rim protected. 


These are only a few of the rea- 
sons why the Terry solid wheel has 
become a “Trade Mark” for trouble- 
free turbine performance. For com- 
plete details, send for a copy of bul- 
letin S-116. No cost or obligation, 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 





HI-TEMP, METAL CLAD 
THERMOCOUPLE WIRE. 


T-E’s “Ceramo” wire consists of thermocouple material conductors, sur- 
rounded by magnesium-oxide insulation, with seamless metal tubing overall. 


Thermocouples or extensions made of “Ceramo” wires will fit into openings 
that are too small for most ordinary thermocouples or extensions. Further- 
more, they can be formed easily to any configuration without short-circuit- 
ing—in fact, “Ceramo” can be bent on o radius as small as its own 
diameter. The durability of the outer metal tube makes conduits unneces- 
sary. Not even ao hammer blow will injure it; in fact, it will withstand 
pressures up to 40,000 psi. These metallic clad wires have excellent 
resistance to high temperature, moisture, chemicals, petroleum products, 
atomic radiation or abrasion. 


"Ceramo” the ‘oupie wires are made in lron-Constantan, Chromel- 
Alumel, JB. a Beng Chromel-Constantan, and Platinum-Rhodium 
Platinum. Wires are sheathed with seamless tubing of stainless steels, 
Inconel, aluminum, or copper. Made with 30, 22 and 16 gage conductor 
material; overall diameters of 1/16”, 1/8”, and 1/4” respectively; lengths 
up to 30 ft. 


“Ceramo” thermocouple extension wires are made in lron-Constantan, 
Chromel-Alumel, or Copper-Constantan with copper-nickel alloy, plain 
or galvanized cold drawn steel sheath overall. Made with 20 and 16 gage 
conductor material; overall diameters of 1/8 and 1/4” respectively; 
lengths up to 2000 ft., depending on the type of metal tubing and 
outside diameter, 'Ceramo” is made also in single conductors or multi- 
conductor cables. 


Interested? Write for bulletin 31-300 -X. 


Pyrometers * Temperature Monitoring Systems * Thermocouples * Protection Tubes 


Quick-Coupling Connectors and Panels * Thermocouple and Extension Wires 


$e onmno Electric 0M 
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frequently. 

During shutdowns small drain lines 
become plugged. Every effort must be 
made to get these clean before the 
units start up. If there is not a flow 


| of some kind from every drain opened 


during a startup, operators must take 
steps to have the blockage removed 
immediately so that water will not 
be trapped. 

One likely source of trouble in cold 
weather is ice formation in lines and 
drains during shutdowns, It is espe- 
cially important that all lines and ves- 
sels be steamed thoroughly or flushed 
with warm oil during cold weather. 
Water may be present in the form of 
ice which can be removed only after 
it has been melted. 

After a unit is fired, the draining 
must continue until the bottom tem- 
peratures of the vessels reach 450° F. 
During this time the following must 
also be done: 

® Reflux lines and manifolds must 
be flushed before the reflux points 
reach 200° F. 

® Both regular and spare pumps 
must be started up to flush out the 
suction and discharge lines. 

® Heat exchangers and condensers 
must be flushed out to slop or back 
to tankage, depending upon operating 
procedures. 

® Blowdown and emergency lines 
must be flushed, 

If tell-tales are used in the draining 
process to check the character of the 
liquid being drawn off, the tell-tale 
must be plugged when the tempera- 
ture of the stock reaches 200° F. 

The water which collects in reflux 
drums in normal operation should be 
drained frequently to prevent it being 
pumped back to the tower with the 
reflux. This water, if not drained, can 
violently upset the unit. 

Operators should be aware of the 
normal amount of water drawn each 
time. More than a normal amount is 
a sign of a leaking overhead con- 
denser. More frequent draining will 
be required until repairs are made. 

Water lines used for washing and 
cooling process unit vessels must be 
blinded before oil is charged to the 
vessels, Steam connections to process 
vessels or to lines must be blinded be- 
fore oil is admitted to the vessel 
unless steam is used in the process. 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 


Where steam is injected into process 
vessels, there must be adequate steam 
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LUBRICATE PLUG VALVES 
—ynctead of mluutes 


C1N with this timesaving combination 


Yes, seconds are all it takes to lubricate 
plug valves, today. You'll eliminate 
waste, and save time and effort with 
this combination: Walworth High Pres- 
sure Lubricant Gun, Walworth Button- 
Head Fittings, and Walworth Jumbo 
Size Lubricant Sticks. They'll pay for 
themselves quickly and are adaptable 
to most of the lubricated plug valves 
that are in use today. 





Walworth High Pressure Lubricant Gun. This is the only 
gun available today that satisfactorily handles the stick form, 
full-bodied lubricants needed for proper lubrication and seal- 
ing of plug valves. Easy to operate; two Jumbo Size Lubricant 
Sticks fill the barrel. 


Walworth Jumbo Size Lubricant? Sticks. individu- 
ally wrapped and packed ten to the box; clean ond 
easy to handle...eliminate messy loading. Types 
available for most line fivids. Always use Walworth 


Lubricants in Walworth Lubricated Plug Valves. 
Walworth Button-Head Lubricant Fittings. Use 


them as lubricant fittings or as regular lubricant screws 
with standard size lubricant sticks. Just slip hose 


coupling onto fitting for a leakproof connection. Ww . LWORTH 
Start saving today ...call your nearby Walworth | rN 
Distributor. He'll be glad to supply Walworth High Manufacturers since 1842 | 
Pressure Lubricant Guns, Button-Head Fittings, 


and the right Jumbo Size Lubricant Sticks for any valves . .. Pir ate ey ) 


lubricated plug valve service condition. | 60 East 42nd Street, New York 17, N. Y. 
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DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE woRLD a 


ff 
lugust 1955 PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cords, last page 189 





As Management Sees It... 





traps to eliminate the possibility of a 


water shot, 


The hazard of water is also present 
in shell stills if they are not prepared 
properly of if proper charging pro- 
cedures are not followed. Explosions 
have occurred when hot oil was 
charged into stills in which water was 
present Operators must also keep in 
mind that ice may form in the stills 
during prolonged shutdowns in cold 
weather. One way to eliminate water 
or ice is to heat the still slowly and 


“reese; eet s@e- 


INOINHIIL 


evenly over the entire bottom surface 


se@ec see tae ® 
pec in 


before hot oil is admitted 


1 
J 


To help eliminate the water hazard 


in asphalt stills, the asphalt charge in 


bet 
‘O' 'GGt teeer eae 


ieuerrece 


tankage is kept well above the boiling 
point of water. A second preventive 
measure is to check the still visually 


to be sure that no water 1S present 
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before charging takes place 
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If water is present, it must be re- 


. 


moved before hot asphalt is charged 
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to the still. It is not practi al to pre- 
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heat asphalt still bottoms because the 
asphalt adhering to the shell will coke 
The hazard of water in coking bat- 


‘Br 
it 


tery stills can be eliminated by heat- 
ing the still bottom to a temperature 
of 350-400° F. before hot oil is ad- 
mitted, This makes it impossible for 


water or ice to remain in the still 
In the normal startup of a com- 


2OUUO) Ul 


plete battery of continuous stills, water 


must be drawn frequently from stills, 
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. 
te 
$ > 
>> 
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pumps, lines, etc., as in the startup 
of any unit. 

When starting up one or more cold 
stills with the other stills of the battery 
in operation, a different procedure 
is necessary. The cold stills must be 
charged with cold oil before they are 
fired. This oil must be heated grad- 
ually with a low fire until all water 
is boiled off. Then the still can be 
brought to operating temperature and 
gravity before being cut into the re- 
mainder of the battery 
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Process unit operators must be alert 
to signs of water in incoming stock 
A water and oil emulsion, or water 
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in small amounts from tankage, will 
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create a steady pressure rise through- 
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out the unit. If this occurs, a sample 
of the incoming stock should be taken 
and allowed to settle. If any water 
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is found to be present, the pumping 
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station should be notified immediately 
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and the situation corrected 


| ACKNOWLEDGMENT 
| This material is presented through courtesy of 
| Standard Oll Company (Indiana) 
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FILTER CLOGGING 


IS A DOUBLE -BARRELED PROBLEM TOO- 


Filter and screen clogging is the result of a double-barreled problem: 
insoluble colloidal oxidation products derived from the fuel oil itself and 
corrosion debris from storage tanks. To obtain a complete solution, it is 
absolutely essential that both types of clogging materials be eliminated. 


With Driacin you can be certain of the necessary double-barreled 
action. Driacin completely solves the first problem by stabilizing the 
growth of colloidal oxidation particles at a size so small they will 

easily pass through oil filters and screens. In addition, Driacin contains 
a remarkable new corrosion inhibitor which will simultaneously 
eliminate all but traces of rusting in your storage tanks. 


It is this dual action which is necessary for the complete elimination of 
your clogging problems and differentiates Driacin from the ordinary 
detergent additives which do not prevent rusting, but cause additional 
filter clogging by dislodging rust and slime from tank walls. 


Although organic oxidation products form less readily in straight-run 
fuels, rusting does occur and many fouling problems 

in pot-type burners can result from iron corro- 

sion products. By eliminating this type of deposit, Driacin 


will improve the functioning of pot-type burners. 
PRODUCTS DEPARTMENT 


UNIVERSAL 
OlL PRODUCTS 
® COMPANY 


@®  % ALGONQUIN ROAD, 
DES PLAINES, ILL. U. 5. A. 


Use DRIACIN and protect your fuel and your tanks 


Use DRIACIN and protect your customers’ burners 
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"Yl for the gauge 


o for the shelf” 


Saves you time... 
avoids boiler breakdown 

Reduce maintenance time on boiler 
water-level gauges. For every gauge in 
your plant, order two spare gauge 
glasses. 

Why? Here’s why: 
Spare No. 1 is handy for you when you 
need a gauge glass for regular replace- 
ment during routine maintenance. 
Spare No. 2 is your emergency protec- 
tion against lost time, if you should sud- 
denly need a replacement because of 
accidental breakage. 


CORNING INDUSTRIAL GLASSWARE FOR EVERY 108 





Application 


Normal conditions 
(Up to 100 p.s.i.) 


Recommended Product 





CORNING brand standard] 
gauge glasses 


PYREX brand high 
pressure gauge glasses 


PYREX brand heavy-wall 
gauge glasses 


PYREX brand red-line 
gauge glasses 


Higher temperatures 


Higher pressures 


Extra visibility 


Viewing inside 
furnace, reactors, 
pressure vessels, etc 


PYREX brand sight 
glasses 


PYREX brand lubricator 
glasses 


PYREX brand oll-cup 
glasses 


Lubrication 
inspection 


Visible discharge 














Your Industrial Distributor has the best 
—gauge glasses by Corning. Call today! 


CORNING 
v 


GLASS WORKS 
Corning, New York 
Cocnung means research in Gast 
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FIGURE 1. Visual device to help you in making sound decisions, (See Page 198) 


Five Steps to Sound Decisions 


Management is under constant pressure to make 


decisions. Here are some hints on lessening the ordeal 


by going about it in a systematic, fool-proof manner. 


Auren Uris 
Research Institute of America 


New York 


AT EVERY TURN, you're beset by 
the need to decide, to select one course 
of action from among several: should 
you Mr. Mr. Bond 


about the inventory problem? If you 


contact Lee or 
contact Mr. Lee, should you acquaint 
him with the facts of the warehouse 
damage? If he asks you to give him a 
complete report on the subject, should 
you delegate the job to your assistant, 
or the head of the warehousing opera- 
tions? And so on. No question about 
the strain this process imposes 

Men in are under 
constant pressure to make decisions. 
You will find few people, high or low, 
who enjoy the process. We all are suf- 


management 


ficiently kin to the turtle to develop 
anxieties about sticking our necks out. 


You 


enter the valley of decision. You may 


may have no choice but to 


take the step with head up, chest out, 


chin in: or, in fear and trembling 


| One way or the other, the efficiency, 


the life of 


hang in the balance: 


even your company, may 


A competitor hits the market 


PETROLEUM 


with a new product that’s going 
over like a house afire. Should you 
try to beat him by a lower price, 
or remove the wraps perhaps pre- 
maturely from a model your devel- 
opment people have been working 
on? 

. Your superior has asked you 
to dig into the reasons for a fouled- 
up situation in one of the produc- 
You 
mismanagement by X, a colleague 
and friend. Can 


tion units. know the fault is 


you “do justice to 
the assignment without doing a 
hatchet job on X? Or, should you 
X’s hide, on the 


theory that he’s got it coming? 


even try to save 

Every area of your executive activ- 
ity, from technical matters to normal 
relationships involves decision-making. 
That’s why medical 
authority on getting his first taste of 


one well-known 


business life in the role of medical ad- 
visor to a big corporation states: “I 


don’t understand how any of them 


executives) can avoid them (ul- 


cers 


Making decisions would be much 
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How distillates containing naph- 
thenic acids affected three metals 
at temperatures above 500°F. 
760°, 18-day test. These specimens were ex- 
posed on Inco test spool in second stage 
separator of combination unit handling 
cracked petroleum gas oil from Monaca 
crude (naphthenic base). Sulfur, 1 





“Even above 500° F,” test spools indicated, 


“Inconel can prevent 
enic acid corrosion” 


How heat exchangers were made 


1085 cold drawn seamless Inconel tubes 
were inserted into Inconel tube sheets 3014 
in. dia., 2-1/16 in. thick, then welded. 
Strong, tough Inconel, like Monel and 
Nickel, is readily fabricated and welded. 
No after treatment needed, 
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... Now, 13 trouble-free years 
of service from heat exchang- 
er tubes prove it. 


Even above 500°F, Inconel stands 
up under naphthenic acid corro- 
sion. This was first shown years ago, 
when a certain South American re- 
finery made “on stream” tests with 
specimens of several metals. 

Because of these tests, the engineers 
specified Inconel for tubes and tube 
sheets in three heat exchanger’. Thir- 
teen years later, the equipment was 
still going strong. 

Experience in other installations 
is comparable. In this application, 
Inconel not only resists naphthenic 


Inconel... an 280, Nickel Alloy 
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* ipy inches penetration per year of 


continuous 
exposure 


acids, but provides good resistance 
to sulfur attack and oxidation as 
well. 

Another important reason why In- 
conel is often employed for heat ex- 
changer tubes is the fact that it is 
highly resistant to stress-corrosion 
cracking in sea water and other chlor- 
ide-containing waters. It can thus be 
used to resist both product- and water- 
side corrosion, 

Are you having trouble with heat 
exchanger corrosion? Maybe, as in 
this case, Inco’s Corrosion Engineers 
can help you find the metal that will 
handle it. Just write details. 

THE INTERNATIONAL WICKEL COMPANY, INC. 
67 Wall Street New York 5, N, Y. 








Geared vertical Type V tur- 
bine driving cooling tower 
circulating pump. Horse- 
power is 294 at 4000/1760 
RPM with 150#, D&S 
steam, atmospheric exhaust. 


@ Murray Vertical V turbines, both geared and direct- 
connected, are a used more and more for driving vertical 


pumps of all types. 


he Murray Vertical V turbine is designed 


from top to bottom as a vertical turbine, not just a horizontal 
turbine, “upended.” The Murray Vertical is especially con- 
structed and arranged for vertical mounting. 


Murray vertical turbines can be furnished for steam pressures 
up to 600+, 750° F. TT. and back pressures as high as 100+ 
and can carry most normal thrust loads imposed by vertical 


pumps. 


MURRAY 
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IRON WORKS COMPANY 





BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 


| further diminished if you (a 
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less of an ordeal if you could be as- 


| sured that the decisions you make 


would not kick back. Obviously, it is 


| the fear of failure, the consequences 
| of guessing wrong, that makes the 
| process an ordeal. 


Decision-making may be a major or 
minor strain for you. Even if you're 
lucky, and put yourself in the minor 
category, the emotional ordeal can be 
have a 
better understanding of what a deci- 


sion is; (b) learn how to failure-proof 


| decisions. 


| Elements of decision-making 


To begin with, there’s one fact that’s 


| often overlooked. There are two ele- 


ments involved in decision-making: 

® Decisiveness. This is the manner, 
or the feeling, that surrounds the 
process of decision-making. 

® Selection of an alternative. This 
is the mental act by which you finally 
select one out of two or more possible 
alternatives 

An interesting question arises at this 
point. Is it necessary to be decisive in 
order to make sound decisions? The 
answer is obviously No. once you stop 
to think about it. 

Still, your emotional attitude is a 
factor in the wear and tear that de- 
cisions represent. And, it is likely that 
the decision that grows from a relaxed 
frame of mind is apt to be sounder 

Unfortunately, the problem of 
changing your emotional reactions to 
decisions can’t be directly tackled 
short of the psychiatrist’s couch. But 
there is one saving thought. If you 
can failure-proof your decisions, if, 
for example, you can increase your 
skill in the second aspect of decision- 
making, selection of an alternative, 


| chances are very good that your at- 


titude—your self-confidence—-will also 


take a turn for the better. 


Choosing alternatives No sys- 
tem can ever lead you inevitably to 
a correct decision; you will always 
face unknown or unanticipated ele- 
ments. You decide, for example, after 
considerable thought, that Subordi- 
nate A is the best man to be trained 
to be your assistant. He is enthusiastic, 
and everything goes along swimmingly 
Then his diamond- 
mine-owning uncle in South Africa 
kicks the bucket and leaves him $5 


million. Needless to say, your six 


or six months 


months of training goes out the door, 
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@ READY FOR INSPECTION—This bundle, which had been protected by Polyrad corrosion inhibitor, 


was pulled for inspection as part of the regular maintenance program. 


QUICK TURN-AROUND 


Turn-around Time no longer need be headache 





time—not when Polyrad costs so little. 
An average treatment is about | quart of 
Polyrad corrosion inhibitor per 1,000 barrels of 
fluid. That’s all it takes to prevent excessive down 
time for cleaning or replacing fouled and corroded 
refinery equipment. 
Polyrad’s detergent action is so powerful that in 
many cases fouled equipment can be cleaned up 
while in operation. Organic and inorganic deposits 
don’t have a chance to collect in Polyrad-protected 
equipment. They are quickly loosened and removed 
in the fluid stream. That's why all around the 
refinery, Polyrad helps maintain throughput, in- 
creases heat transfer, and cuts down time for hi PSPs 
maintenance. @ WO NEED TO REPLACE—Polyrad corrosion inhibitor 
Stocks of Polyrad are maintained throughout the had done its job well, as this close-up shows. Still clean and 
country. A Hercules technical representative will free of corrosion the bundle we returned Oo service 
be glad to discuss its application to your specifi pamneTEanety. 


operating conditions. 


Pine Chemicals Division, ®) 
Vaval Sores Department 
HERCULES POWDER COMPANY 
976 Market Street, Wilmington 99. Del 
FILMING AMINE INHIBITOR uute 
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PRESSURES AND ae 
TEMPERATURES 


FORGED STEEL UNIONS 


A skilifully engineered seat design provides the 
perfect seal for holding securely rated temper- 
atures and pressures. Advanced manufacturing 
methods, rigidly controlled step by step to 
maintain the highest standard of quality, pro- 
duce these accurately finished, rugged Handle- 
Bar Unions. 


Quick and Easy to Make and Break because the nut threads 
are permanently lubricated with Udylite Cadmium. The Extra 
Heavy Nut provides the strength necessary to withstand rough 


handling and excessive abuse. So Great in Value . . . So Low in Cost. 


WRITE TODAY FOR OUR FREE, NEW, COMPREHENSIVE CATALOG 


Clayton Mark 


DEMPSTER 


& Company 


TREET NSTOWN t 





The Chemistry of 
Petrochemical Reactions 


By LEWIS F. HATCH, Ph.D. 


Professor of Chemistry, University of Texas 


This 192-page, completely indexed this book a practical working manual. 





volume is the only thorough and ex- 
haustive treatise on the basic chemistry 
of reactions and processing of those 
products and intermediates popularly 
classified as petrochemicals. 

A completely contemporary study, this 
book is an immediate and valuable ref- 
erence for anyone engaged in either the 
chemical or refining industry. 

In addition to the technical data, 

luable taries on end use and 
market of many significant chemicals 
are presented in such manner as to make 





This new book is a complete presenta- 
tion of the material originally published 
as an 18-part series in Petroleum Refiner. 
Revised to date by Dr. Hatch, these 
current and authoritative studies on 
petrochemicals are now indexed for easy 
reference by subjects or products. 

Typical chapter headings include: 
Production and Reactions of Butadienes, 
Oxidation of Hydrocarbons, Nitration 
and Sulfonation of Paraffin and Aro- 
matic Hydrocarbons, Alkylation with 
Olefins. 


PRICE: $4.50 A COPY 


Order your copy now via prepaid parcel post. 


Address: Book Department 


THE GULF PUBLISHING COMPANY 


P. O. BOX 2608, HOUSTON, TEXAS, U.S.A. 








For more data on advertised products, use Readers’ Service Cards, last page. 
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along with the assistant. 

There was nothing wrong with your 
decision. Unfortunately, later develop- 
ments proved it to be “wrong.” You 
can never anticipate all eventualities. 
That’s why you will always find some- 
one willing to take the odds at the 
track 


it’s possible to improve your decision- 


Sut within the limits of reason, 


making score 


Road to better decisions——Here 
are five steps you can use to help 
select the alternative with the maxi- 
mum possibility for success: 


1. Spell out your objectives— 
the results you want. 

The more specific you can be, the 
better off you are. You are in the best 
position when you can state your goals 
in number. Knowing, for example, 
that you must get out “10 units by the 
end of the day” helps you decide 
which one of several possible working 
arrangements to use 

Whene ver you Can, spell out the 
quantity, quality, time requirements, 
that you are after 


2. Examine all possible infor- 
mation sources. 

This means availing yourself of all 
the advice, experience and data you 
can lay your hands on 

Once you've gotten the raw mate- 
rial, it’s up to you to evaluate your 
facts and data. Considerations like 
these help: 

... Test for consistency—for ex- 
ample, verify statements that have 
been made 

Compare reliability. Particu- 
larly where you have two or more 
views on a single point, it is advis- 
able to weigh one against the other. 
Past performance can frequently be 
a dependable guide. 


3. Make sure you have consid- 
ered all possible alternatives. 

We all have a tendency to assum 
that there are no more than two 
courses of action. Many a dec ision has 
failed to pan out because the execu- 
tive has used the either/or approach 
Don’t be too quick to make your de- 
cision as between “either” and “or” 
There is frequently a third, fourth 
fifth course of action possible. 

Use methods like these to develop 
possible alternatives: 

. . Combination. Can you com- 
bine alternatives and benefit from 
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Quick facts about the services and equipment Pfaudier offers to help you 





Published by The Pfaudler Co., Rochester, N.Y. 





New PW drive for agitator speeds 
from 60 to 340 RPM! 


Here is new flexibility for your labo- 
ratory and pilot plant operations. 

You can tackle a big variety of jobs 
with a new drive now offered on re- 
actors up to 100 gallons. It is the 
Pfaudler PW drive —a variable speed 
drive which can be easily adjusted 
between 60 and 340 RPM. 

The PW drive is standard equip- 
ment on all Pfaudler reactors up to 
100 gallons. It has constant speed 
sheaves, which can be arranged to 
give six different speeds: 60, 90, 120, 
175, 250 and 340 RPM 

As an alternative, variable pitch 
sheaves may be supplied to provide 
quick, precise adjustment of speeds 
within the range 60 to 300 RPM. 

More power, too 

In the speed reducer, both the worm 
and gear are “full-throated” to in- 
crease the load carrying capacity of 
the gears. In brief, “throating” is the 
construction of gear teeth and worm 
in arc shapes, which fit together so 
that there is a larger area of contact 
per tooth and a greater number of 
teeth in contact. 

As a result of this practice, gears 
in the standard Pfaudler PW drive 
are rated to carry up to 3.6 HLP. at 
175 RPM, well beyond the capacities 
normally required in small reactors. 

You'll also find it easier to get at 
the top head, to connect supply lines, 
because the PW drive is smaller and 
the motor is mounted above instead 
of alongside the drive. Part of the 


For laboratories and pilot plants, new PW drive 
is supported high and out of the way, providing 
better access to top of reactor. 


over-all space saving is in the smaller 
gear housing, another result of 
throated gear construction 

Still another advantage is the extra 
quietness of this new drive. Because 
the gear teeth make contact over an 
increased area, you get accurate 
meshing, without distortion 

For more data about this versatile 
new drive, available on Pfaudler 
glassed steel, stainless steel or alloy 
reactors up to 100 gallons, write for 
Bulletin 923 


Huge reactor sets new record in size 
This is a 3,700-gallon glassed steel 
reactor, built for use as a polymerizer 
in a Ludwigshafen, Germany, poly- 
vinyl chloride plant 
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Designed to take internal pressure 
up to 225 psi, it stands 174” high and 
is the largest high-pressure vessel of 
this type built by Pfaudler—too large 
in fact, to be fabricated in Europe 

It was built at Rochester, N. Y 
using the corrosion resistance of glass: 
plus the working strength of steel 
This eliminated the extra expense of 
heavy alloy construction (the top 
head is 1%” thick), and provided the 
required protection against metallic 
contamination and adherence of the 
product 

Dual rotary seals and extra-rigid 
Pfaudler VRLH drive were included 
as measures to maintain sealing un- 
der high pressures. 

Perhaps you have a similar prob- 
lem that can be solved by the surpris- 
ingly versatile resources at Pfaudler. 
Write us about it. 





News 


reduce corrosion and processing cost 


Correct use of materials 
big money saver here 


Two-thirds of this column was fabri- 
cated from stainless steel. The rest is 
carbon steel 

Seventy-seven feet high, the col- 
umn projects into the sky above Ca 
nadian Chemical Company’s plant at 
Edmonton, Alberta. It is a good ex- 
ample of the type of design and fabri- 
cating attentidn your problem will 
get when you turn it over to Pfaudler 
engineers 

In this case, a column was needed 
for a big, and very specific type of job 
Seventy-seven feet high by 54 inches 
in diameter, it required custom fabri- 
cation 


Giant column has 40 sieve trays, 


is made of two types of steel. 


Ordinarily, Pfaudler engineers are 
able to use economical standard units 
to olve problems of di tillation, frac- 
tionation stripping bleaching and 
absorption. Thi 


fives you the 


ave you money 
gi advantage of inte 
changeable component and uni 
formity of equipment designs 
To give you long-life equipmen 
Pfaudler offers a complete range 
material Thi 
stainless teel, Hastelloy 
nickel, inconel, aluminum 
glassed steel, et 


corrosion-resistant 
includes 
mone! 


Cut your equipment costs, and get 
the advantages of unbiased selection 
of construction with 
Pfaudler glassed steel and alloy col- 
umns. 


materials 
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courses of action? 


two or more 
Can your colleagues suggest 
alternatives that you may have 
overlooked? 

Can anyone of the many ele- 
ments in the situation—the people 
involved, the equipment or the ma- 
terials—help you develop addi- 


tional possible moves? 


4. Weigh the consequences of 
each alternative. 

After you have listed all the possible 
alternatives, ask yourself, “What will 
be the consequences of each?” 

To help you project the results: 

. Consult the record to find out 
what happened in a similar situa- 
tion previously. 

. Discuss the possible course of 
action with people of experience to 
get their line on possible perform- 
ance 

. Pretest whenever possible. In 
many situations it’s perfectly prac- 
tical to check the consequences of 
an alternative by a trial run. 


For modern 
Water Tube Boilers 


Series 1500 
Tube Expanders 


. Recommended for use with 
Drum or with short Header Man- 
drels. 


Right Angle Drive speeds-up roll- 
ing operation of any Tube inside 
round or square Header. 


See your Dealer or write us for Bulletin. 


5. Select the best alternative. 

To accomplish this step, use as the 
basis for your selection a re-examina- 
tion of your goals and your ability to 
carry out the plan. 

You can use these 
to guide your choice: 

1. What are the 

2. How much will it cost? 

3, What are the time factors? 

+. Which alternative comes closest 
io matching the 

There’s a visual device that can 
help you in your consideration of pos- 
sible Just fill in the facts 
in place of the letters in Figure 1 and 
your thinking can be fortified. 

A tool of this kind helps put the 
picture down in black and white. But 
keep in mind that it is a simplification. 
“Result A” may be 
brought about by both Alternative X 
and Y. An actual situation presents a 
much more criss-crossed picture of the 
relationship between courses of action 


four questions 


risks? 


resources at hand? 


alternatives. 


Obviously, a 


and consequences. 

And do not feel that once you have 
arrived at “that’s it.” 
It’s important for you to implement 
your decision, but that does 


your decision 


of course, 











Drive 


vnc oustay WHEDEKE conan 
t 
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not necessarily mean relinquishing 
control. 

make a final 
This 


many a decision 


As far as possible, 
check-up before 
“last look” can save 
from disaster. 


taking action. 


The process of decision-making 
then doesn’t necessarily end when you 
finally have selected the 
tive. You can retain flexibility by 
watching developments. It is 


best alterna- 


largely 
a matter of alerting your people to 
the results you want and telling them 
what standards you want used for 


judging progress. 


Decide or defer?—Sometimes, of 


course, you have to choose between 


making a decision or deferring a 
decision 
During 


ships, 


World War II, 


hundreds of 


dozens of 
lives lost 
American task force 
caught in a typhoon in the 


were 
when a large was 
western 
Pacific. One explanation was a failure 
to make a decision that would have 
substituted corrective action for stand- 
ing orders. You would have 
that 

facts: 
neither 

manding 


to accept 


statement in the light of other 


weather information that was 


timely nor accurate: com- 


officers on the smaller ves- 
sels reluctant to report worsening con- 
ditions 


There 


situations, the 


can be no doubt that, in 


some executive who 
puts off making a decision is courting 
But 
the question of 

One 


that has put more pressure in 


disaster. is another side of 
or defer.” 


English language 


there 
“decide 
word in the 
more 
executives than any big boss in the 
business 


But 
there’s a lot to be said in favor of pro- 


The word is procrastination. 


a number ec‘ 


hold 


There are 
occasions when it 


crastination 
is wise 
making a decision: 

. when, for example, the delay 
gives you more time to gather facts 
that help you develop and evaluate 
alternatives; 


when the time you gain can 
help you do a better job of consul- 
tation and checking; 

. when there is no actual time- 
and nothing to be 


pressure on you, 


gained by an early decision 
Whether you decide to do the 


immediate 


more 


job or to postpone it in 


favor of more remote considerations, 


your question is always the same: 


What decision, 


Ww ise, 


compromise or other- 


will serve ultimate objectives 
best ? = = 
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Oil, Abrasion, Heat Won’t Hurt 
Remarkable Petrochem Fire Hose 


Here’s a fire hose that was spe- 
cifically designed for the oil indus- 
try—Petrochem absolutely 
oil-resistant, inside and out. It has 
many other advantages, too... . 
it’s 50% lighter, yet takes 50% 
more pressure than conventional, 
oil-resistant fire hose. It’s so flex- 
ible that it can be tied in knots 
without damage. It can be easily 
coiled or folded for minimum 


storage. Petrochem is strong and 
abrasion-resistant . . . will give su- 
perlative performance under any 
refinery conditions, for pressures 
up to 500 pounds and tempera- 
tures up to 300°F, 

Tube is of Neoprene . . . jacket 
of Dacron yarn, impregnated with 
black Neoprene . . . means com- 
plete oil-resistance, inside or out. 


We also manufacture a com 


plete line of industrial rubber 
products: belting, hose, packing 
and moulded rubber of every con- 
struction for every need, Through 
your Quaker and Quaker Pioneer 
distributor our research and en- 
gineering services are always avail- 
able to help you solve any indus 
trial rubber problem. Write for 
free folder and name of nearest 


distributor. 


QUAKER PIONEER RUBBER MILLS 


San Francisco 7, California 


Philadelphia 24, Pennsylvania 


QUAKER RUBBER CORPORATION HK 


= 6 POnTED COmeanr met 
oF Pe reeeee 
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Taken at 1/20,000th of a 
second, the pictures show a 
Harshaw catalyst tablet 
being tested for strength— 


H A R S H AW’S one step in our research 


program designed to produce 


Continuous Research Develops 


more efficient tableted 
catalysts having the highest 


st ro rn ge ir useful strength. Our goal, 


of course, is to make the 


tab / le : catalyst you want and need. 


First you specify, and then 


we produce. 


Tougher, more efficient 
catalysts mean fewer reactor 
shutdowns, and, naturally, 
more economic operation for 
you. Harshaw Catalysts mean 


fewer reactor shutdowns. 


If your mind’s on catalysts 


please contact us 
THE 
HARSHAW CHEMICAL 
COMPANY 
Cleveland 6, Ohio 


today by phone or letter. 


Chicago + Cincinnati « Cleveland + Detroit + Houston r HARSHAW CATALYSTS 

Los Angeles » New York « Philadelphia + Pittsburgh ws ° available in these forms: 
Tablets Powders 
Extrusions Spheres 
Granules Rings 
Flakes 


For more dota on advertised products, use Readers’ Service Cards, last page PeTroLEUM REFINER—l 0 
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Government to Close 
Rifle Demonstration Plant 


House Appropriations Committee has 
turned down an Administration request for 
additional funds to carry on work at the 
Rifle, Colo., shale-oil demonstration plant 
for another year, granting $650,000 to put 
it in a stand-by condition. 

rhe committee acted in reporting out a 
supplemental bill to the House totaling 
$1,648,876,128 for a scattering of agencies 
and functions for which President Eisen- 
hower had sought funds totaling 
nearly $2 billion 

The Department of Interior had re- 
quested $1,250,000 for continuation of op- 
erations at the nine-year-old plant, but the 
committee slashed that in half and specified 
that the down the 
plant 

Meanwhile, Union Oil Company of Cali- 
fornia was continuing with its plans to 
build a demonstration plant at Rifle. The 
company’s project calls for a 1000-barrel-a- 
day shale retort 

The government's Rifle plant has been 
the center of controversy for more than a 
year, At one point, the Interior Department 
decided to close it down, but a cave-in at 
the mine caused the agency to reconsider 
It then requested funds to continue opera- 
tions another year 


extra 


funds be used to close 


Congress Asked to Limit 
Amortization Program 


The Administration has urged Congress 
to clamp down on the rapid-tax amortiza- 
tion program, permitting its us¢ only for 
filling direct war requirements. 

In testimony before the Monetary sub- 
committee of the House Government Oper- 
ations committee, Secretary of the Treasury 
Humphrey pointed out that the Office of 
Defense Mobilization has asked all agencies, 
including the Department of Interior which 
handles refinery applications, to review ex 
pansion goals on the basis of war-time sup 
plies and requirements 

He told the committee that goals should 
be based on shortages which could not b« 
without the 
tax write-offs 


overcome incentive of rapid 


Rubber Plant May Sell 


A bill opening the way for disposal of 
the government's synthetic-rubber plant at 
Institute, W. Va., 
Congress 

Meanwhile, the government has com- 
pleted transfer of its synthetic-rubber plant 
at Baytown, Texas, to United Rubber and 
Chemical Company, wholly-owned sub- 
sidiary of United Carbon Company. The 


has been passed by the 


company took over operation of the plant 
following payment to the 
$8,838,000 

The Baytown plant was the 25th of 27 
government-owned plants to be sold by the 
Rubber Producing Facilities Disposal Com- 
mission 


government of 
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... in the Industry 


Officials Agree on Merger— 


Following the merger announcement by Monsanto Chemical Company and Lion Oil Company, 

Charles Allen Thomas (left) of St. Louis, Monsanto president, and T. H. Barton of El Dorado, 

Ark., Lion board chairman, seal the agreement with a handshake. The meeting took place in 

the office of the Monsanto president. The merger agreement will be submitted for approval to 
stockholders of the two companies September 23 


Monsanto, Lion Oil Consider 
Giant Oil, Chemical Merger 


Plans to merge Monsanto Chemical Com 
pany and Lion il Company into a new 
$550-million oil-chemical combine will b 
placed before stockholders in the two com 
a special meeting September 
Lion Oil into the 


already has been 


panies at 
An agreement to meree 
Monsanto 


approved by the 


organization 
boards of both compant 

effected through an 
shares of Monsanto com 


The merger, to be 
exchange ot l 
stock for 
outstanding 


each Lion stock 


would result in a widely- 
diversified company doing business in both 
the petroleum and chemical fields. Some 5! 
percent of Lion's investments and earnings 
ire in petrochemicals. Lion Oil is a pro 
ducer ot nitrogenous chemi als ammonia 
More than half of Mor 

materials, on the other hand, 
are products which can be produced cither 


mon share of 


and its derivatives 


santos raw 


from petroleum fractions or natural gas 
The identity of the Lion organization 
would continue after the merger, with Lion 


REFINER 


operatin i iad sion of Monsanto Th 
division would be headed by T. M. Marti: 
now p esident of the Lior Mar 
ti } I. H. Barton, Lion chairman of th 

would become members of the Mor 


compan 


API to Distribute 
Oil Progress Booklet 


\ souvenir booklet has bees 
by API for distribution ans 
Progress Week this fall. ] 
Number One, the « 


companion 


j j 
1 use ¢ 


ntitied 
page booklet 
piece to the nstitute's 955 

motion picture of the same name par lel 

ing the story told in the movie the events 

leading up to a finished barrel of petroleun 

product 
Sample 


copies are being distributed to 
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oil companies, associations and individuals 
at $3 a hundred. The booklets will be dis- 
tributed during Oil Progress Week, Octo- 
ber 9-15 


Sun Cracking Equipment 
Changed at Marcus Hook 


Sun Oil Company closed down its new 
28,000-barrel-a-day catalytic-cracking plant 
at Marcus Hook, Pa., to make equipment 
changes to curb the plant’s emission of 
clay dust. The eight-day shut-down came 
ifter Marcus Hook residents complained 
of a “chemical haze." Company officials 
believed equipment changes will prevent 
further annoyance. They described the 
catalyst dust as harmless 


U. S. to Back Smog Control 


President Eisenhower has signed into law 
a bill providing for federal aid in the regu- 
lation of smog and other air pollution. The 
bill provides for spending $25 million for 
research into the air-pollution situation 
spread over a five-year period 


Move Headquarters 


Deep Rock Oil Corporation offices in 
Tulsa are being moved to Oklahoma City 
and consolidated with those of Kerr-McGee 
Oil Industries, Inc., the parent company. 


Electrical Conference 
Set for Oil Industry 


The annual “Electrical Conference of 
the Petroleum Industry” will be held Sep- 
tember 12-14 at the Shamrock-Hilton 
Hotel in Houston. The Houston section of 
AIEE has joined the institute’s Petroleum 
Industry committee as sponsors, The fol- 
lowing papers of special interest to re- 
finers will be presented: 

“Current Practices in Classifying Areas 
for Electrical Installations,” by Dr. L. M 
Goldsmith, The Atlantic Refining Com- 
pany; “Power Systems for New Refinery 
with Major Electrical Drives,” N. A. Aus- 
tin, Standard Oil Company of California 
“Modern Protective Relaying for Refinery 
Electrical Systems,” W. C. Woods, West- 
inghouse Electric Corporation 

“System Neutral Grounding for the Pe- 
troleum Industry,” D. 8. Brereton and H. 
N. Hickok, General Electric Company; 
“34.5 KV _ Station-Type Cubicle Switch- 
gear in a Petroleum Refinery,” W. E. 
Highfall, Essor Research and Engineering 
Company; “Motor Starting Problems in a 
Petroleum Refinery,’ L. B. Eddy, Uni- 
versal Oil Products Company. 

“High-Voltage Motor Controllers for 
the Petroleum Industry,” T. J. Render, 
General Electric Company; “Lighting in a 
Petroleum Refinery,” Brice E. Gilman, 
Standard Oil Company (Indiana); “Insu 
lated Cables and the Petroleum Industry,” 
E. E. Meliveene, Okonite Company; “In- 
stallation and Maintenance of 13.8-KV 
Gas-Filled Cable Installation,” B. E. Craw- 
ford and J. A. Darden, Esso Standard Oil 
Company; “Electric Power in Modern 
Gasoline Plant Construction,” E. A. Nosar, 
Hudson Engineering Company 


Two Refiners Given 
Access to Atom Data 


Two refining companies, The Atlantic 
Refining Company and The Standard Oil 
Company (Ohio), are among 81 organiza 
tions which have been given access permits 
to restricted Atomic Energy Commission 
data. This is in line with the government's 
program to encourage private industry's 
participation in development and use of 
atomic energy for peaceful purposes 


Buys California Plant 


Nopco Chemical Company has acquired 
Griffin Chemical Company for an undis 
closed price. Griffin Chemical makes petro 
leur sulphonates, naphthenic acid, emulsi 
fiers and similar products at a 


Richmond, Calif 


plant in 


Shell Oil Company Heads 
ODM Write-Off Approvals 


The largest projects approved for rapid 
tax write-off by the Office of Defense 
Mobilization last month additional 
refining facilities proposed for construc 
tion at Shell Oil Company refineries in 
Deer Park, Texas, and Wood River, Ill 
The company was granted two certificates 
ranging from 30 to 65 percent on por 
tions of $10,454,000 scheduled to be spent 
at the two plants 

Shell certificates, for 
40 percent and 65 percent of portions of 
$1,806,500, to cover construction of re 
fining facilities at Norco, La., 


were 


also receive d four 


as well as 


You gotta be first... 


to be best!" 


Portable or Panel Mounted 
TO INDICATE KINEMATIC VISCOSITY 


The Type I! Viscometer, a new and completely 
different type of laboratory-field instrument, is 
the first of its kind ever developed for directly 
determining in @ matter of minutes the kine- 
matic viscosity of fuels, oils, weak acids, and 
other base solutions. 


*25 yeors ago, Alloy Fabri 
cators started to build Stain 
Inconel 


less Steel, Monel, 


iio Ate es. *. £264 


Nickel and Aluminum Process 


Range of the Type Ii, which employs a new 
method based on a flow system of advanced 
design, is 5 to 5.0 centistokes. This range in- 
cludes all liquids used in testing aircraft fuel 
system components. Readability of the instru- 
ment is well within 1% of the indicated viscosity 
at any point on the scale. 


Equipment. With this experi 
ence, naturally, they're your 


best bet today! 


it’s Still Our Only Business 


~ And We Mind It Well! 

@ Use it in the laboratory, field, or on new or 
existing equipment. 

@ Widest range. Outstanding readability. 

@ Simple to operate. Readings obtainable in a 
few minutes. 
Portable or panel-mounted — supplied com- 
plete with thermometer, filter, filter cartridge, 
and AN outlet fittings. 


Send for free literature, today. 


rere eo 


¢] | ALLOY FABRICATORS | 


OrvihOn OF CONTINENTAL COPPER AND STEEL HOUSTON. wer 


PERTH AMBOY, NEW JERSEY 


Commeicial Research Laboratories, Inc. 


20 BARTLETT AVE . DETROIT 3, MICH 
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Standard motor-driven controlled vol- 
ume pump controls feed of emulsion 
breaker, corrosion inhibitor, polymer 
inhibitor, defoamer, and caustic 


Motor-driven pump with dial adjust- 
ment for injecting water into Thermofor 
Catalytic Cracking Unit 


for precise metering of defoamers, additives, 


corrosion inhibitors, and other low-capacity 
chemical flows against a head 


Controlied volume pumps 


are tiow control instruments 


NEW approach to low-capacity flow control is 

making big news in the petroleum processing 
industry. Additives, inhibitors, defoamers, octane 
appreciators, demulsifiers, reagents, and other chem- 
icals are being metered with new accuracy by Milton 
Roy controlled volume pumps. Advantages are many. 
— More precise flow control. Better quality control. 
Positive corrosion control. Reduced chemical costs. 


Engineering representatives in the United States, Canada, 


Mexico, Europe, Asia, South America, and Africa. 


1955 REFINER 


PETROLEUM 


For more data on advertised products, use Readers 


Here’s why. Controlled volume pumps are actually 
flow control instruments. . . particularly valuable for 
low-capacity flows. They precisely meter process 
chemicals— volatiles, even heavy oils and 
sludges —to within 1% accuracy 


acids, 


Milton Roy offers you long experience in handling 
low-capacity flow control problems. . . in engineering 
complete chemical feed and automatic control sys- 
tems. Write for Bulletin 1253 “Controlled Volume 
Pumps in Process Instrumentation’’. Or, send your 
problem to Milton Roy Company, Manufacturing 
Engineers, 1300 East Mermaid Lane, Phila. 18, Pa. 


Koy. 


CHEMICAL FEED SYSTEMS 
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What's Happening... 


storage facilities at South Portland, Maine 
Niles, Mich., and Deer Park. 

The company will be allowed to write 
off at the fast rate of 30 percent on $904,- 
500 for maintenance facilities at Wood 
River. Conversion of an 8000-barrel-a-day 
thermal-cracking unit to flashing opera- 
tions to make additional feed for catalytic 
cracking at the Shell refinery in Norco 
was certified at 65 percent on $220,000 

Other refining and related projects ap- 
proved for fast-tax amortization, including 
company, location, amount and percent- 
age certified, were: 


® National Cooperative Refinery Associa- 
tion, construction of a 4200-barrel-a-day 
catalytic reformer at McPherson, Kan- 
sas, 65 percent on $1,044,220 and 40 
percent on $121,300 

® Standard Oil Company (Indiana), con- 
struction of an additional steam-generat- 
ing plant at its Mandan, N. D. refinery, 
50 percent on $840,000, 
El] Dorado Refining Company, construc- 
tion of a 2500-barrel-a-day catalytic re- 
former and two 80,000-barrel storage 
tanks at El Dorado, Kansas., 65 percent 
on $602,000 and 45 percent on $194,- 
000 
Esso Standard Oil Company, 40 percent 
on $1,815,000, for petroleum refining 
and storage facilities at Bayonne, N. J 


Develop New Motor Oil 


The Standard Oil Company (Ohio) has 
developed a new motor oil believed to re- 


Establish New Engineering Chair— 


A professorship in chemical engineering, believed to be the first industrially-sponsored university 
chair limited to undergraduate instruction, will be set up at Cornell University with $60,000 given 
by Socony Mobil Oil Company, Inc. Fred H. Rhodes (left), director of Cornell’s School of Chemical 
and Metallurgical Engineering, is shown accepting the gift for the university as William M. Holaday 
(center), director of Socony Mobil Laboratories, and J. Eldred Hedrick, assistant engineering 


dean, look on. 


Study Group Predicts 
Rise in Synthetic Rubber 


International Rubber Study group in 
London expects the free world’s production 
of synthetic rubber to reach a new high of 
985,000 long tons this year, as compared 


Canadian Companies 
Take Up Merger 


Canadian Oil Companies, Ltd., is nego 
tiating for purchase of Anglo-Canadian Oil 
Company, Ltd. Shareholders in Anglo 
Canadian have yet to act on the Canadian 


duce the tendency of combustion products with 716,400 tons in 1954, and with the 
to form sludge in automobile engines. The previous record of 935,600 tons achieved 
new oil will be marketed as “Premex.” in 1953 


Oil offer, reportedly endorsed by the Anglo- 
Canadian board 


The acquisition would give Canadian 


WIRE MESH 


Specializing in the nonferrous metals 
in counts to 200 « 200 or 50% 750 
and widths up to 48 


. = J 
LATHES 
ae * 


CINCINNATI 


in all commercial weaves 


a 


Tg 


IN MESH WITH IN T 


1800 
address your enquiries to Department 16 
Co, JELLIFE MEG, CORP. 


SOUTHPORT + CONNECTICUT * USA 





Oe ee eee mE basic 
maintenance tool 


Nebel extension bed gap lathes will turn all your maintenance 
jobs easily, quickly and inexpensively. The wide, deep gap 
accommodates outsize, odd-shaped parts and with the 
gap closed, you can do all your engine lathe work as well 
Why buy two lathes when cne Nebel will do? See Nebel gap 
and engine lathes at the Machine Tool Show, Chicago, Sept 
6-17 or write for free bulletins, sizes 16’'-50’'. Nebel 
Machine Tool Corp., Cinti 25, Ohio 
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SHELL REPORTS 


A PICTURE ROUNDUP OF SOME ACTIVITIES THAT 
MADE NEWS OUTSIDE THE PETROLEUM WORLD 





PIPE RIDE. Poling for submerged roots, this oil “gon- 
dolier” rides one-mile sections of the Norco-to-Baton 
Rouge pipeline through 11 miles of mushy cypress 
swamp. Pipe lengths are welded on broad woaden 
islands in the swamp and then floated for- 

ward slowly through dense, snake-infested | 
undergrowth. Now “on-stream,” the new 

Louisiana line will help Shell speed more \\i/ 
products to market for everybody. 





SQUEEZE PLAY. This new lift truck developed by 
Shell grabs loads by the sides instead of lifting from be- 
low. With selected control pressures, it totes drums, car- 
tons, rolls, bales and barrels—safely and quickly. This new 
technique reduces the cost of frequent package transfer, 
and helps Shell keep the cost of petroleum products down. 


FULL HOUSE. Since 1939, forty-one foster children 
have lived and laughed and been loved in the home of 
“Mom” and “Pop” Craig. Because their own four daughter 
were at college or faraway jobs, the Allen Craigs opened 
their home to a parade of less fortunate children. Today 
Al is retired after 28 years with Shell. But the Craigs are 
still on active duty as foster parents in their home at 
Meiners Oaks, California—and loving every minute of it 
Their 25 years of kindness in the troubled lives of 41 young 
people makes Shell proud of its long association with two 
wonderful people “Mom” and “Pop” Craig 
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Companies a 3000-barrel-a-day refinery at 
Brandon, Man, Through a subsidiary Ca- 
nadian Oil Refineries, Ltd., the company 
already operates a 22,000-barrel-a-day re 
finery at Sarnia, Ont., together with a 
lube-oil plant at Montreal and blending 
facilities at Winnipeg 


Natural Gas Liquids 
Show Production Increase 


Daily average production of natural-as 
liquids in May was 28,200,000 gallons, an 
increase of 2 percent over May, 1954. Ac- 
cording to a Bureau of Mines report, lique- 
fied gases produced at refineries averaged 
4,700,000 gallons a day, 24 percent more 
than in May, 1954. 

Stocks of liquefied gases totaled 363 mil 
lion gallons, an increase of 75 million gal- 
lons over the corresponding period in 1954 
and 50 million gallons over the mark for 
April, 1955. Liquefied gases stored under- 
ground accounted for 230 million gallons 
of the total for May. 


Combine Departments 


Sunray Mid-Continent Oil Company and 
its refining subsidiary, D-X Sunray Oil 
Company, have combined their personnel, 
employe relations and safety organizations 


API Exhibit Available— 


“Check Your Oil |. Q.,” challenges this eye- 
catching exhibit available from API for use at 
fairs, conventions and other general meetings. 
At the left, it poses such questions as “Is the 
Oil Industry a Monopoly?” and “Is Present- 
Day Gasoline Better Than It Used to Be?” A 
flasher light illuminates each answer as the 
moving arm of a cardboard oil man points to 
each frame. The answers are on color transpar- 
encies. At the right is a series of industry photo- 
graphs, and at the bottom are racks to hold 
literature. Each API district office of the Oil 
Industry Information Committee has an exhibit 
available for loan. 


Jersey Standard Predicts 
Rise in Oil Consumption 


Standard Oil Company (New Jersey 
forecasts for the next 20 years show a 
constantly increasing consumption of petro- 
leum products. Commenting on the long- 
range outlook for the oil industry, Eugene 
Holman, chairman of the company’s board, 
has predicted that by 1975 the world will 
be using double the amount of oil products 
it does today, Despite the present high 
level of consumption, Holman expects the 
use of oil in the U. S. alone to rise some 
60 percent during the next 20 years 


U. S. Octane Climb Hits 
Sixth Straight Month 


Premium gasoline ratings have contin- 
ued to rise in all but one of the 51 U. § 
and Canadian cities covered in Du Pont 
Company's regular quarterly survey. The 
company reported regular-grade gasoline 
ratings up in 47 cities and unchanged in 
two 


According to a survey conducted by 
Ethyl Corporation, gasoline on sale at 
service stations in July had a nation-wide 
weighted average of 95.8 octane numbers 
for premium and 88.5 for regular. This 
is the sixth consecutive month the com- 
pany has reported an advance in U. § 
averages 


Both grades were 0.2 octane number 


to achieve greater operating efficiency 
The new department will handle all op- sonnel 
erations and administration involving per- 


’ 


industrial and employe relations, 
safety and benefit programs 


higher than their corresponding averages 
for June. Compared with July 1954, the 
Ethyl report shows premium gasoline in 





The VIKING 


GEAR-WITHIN-A-GEAR 
Rotary Pumping Principle 


. «+ Operates equally well 
in either direction. 





. . » for all grit-free 
liquids. 


We invite 
your inquiries 


SOUTHERN 
ENGINE & PUMP COMPANY 


MANUFACTURERS + MACHINERY FACTORS + CONTRACTORS 


HOUSTON * DALLAS * SAN ANTONIO + KILGORE + CORPUS 
CHRISTI * EDINBURG AND BEAUMONT, TEXAS 














Taxation of Oil and Gas Income 


by C. W. Breeding, C.P.A. and A. G. Burton, C.A. 


Practical guidance to show you how to solve the daily 
tax problems of oil and gas production. This book 
shows you how to minimize the tax consequences of 
every transaction and form of organization, from the 
conveyance of exploration rights through the sale of 
gas and oil. It eliminates entirely the possibility of 
over-paying taxes — prevents any danger of pro 

saves you hours of research each time 
$40 pages. $15.00. 


cedural error 
you use it, 
Send orders to 


BOOK DEPARTMENT 


THE GULF PUBLISHING COMPANY 


P. ©. Box 2608 Houston, Texas 
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THE PROBLEM: One of Spencer Chemical Company's plants 
needed an air preheater to handle nitrogen gases at 1600°F, on the 
tube side, against air at 330°F. on the shell side. These widely dif 
ferent temperatures produced a 2’ differential expansion between 
tubes and shell 


ENGINEERING: Western heat transfer engineers considered 


several possible solutions: a) An expansion joint in the shell; b) 


Individual tube packing; c) A packing gland in the shell 


CONSULTATION: These approaches were discussed with the 
Spencer engineers. After mutual examination of plant design prob 
lems, the individual tube packing method was chosen. Upon comple 
tion of the precision fitting and welding there was adequate room for 
expansion and contraction of the tubes within their individual packing 


glands 


IMPORTANCE: The Spencer Chemical Company job typifies 
Western's capabilities in working with the client to satisfactorily solve 
the specialized engineering and fabricating problems of today’s high 


temperature, high pressure services 


WESTERN 


HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
P.O. BOX 1888 © TULSA, OKLAHOMA 


HUDSON-RUSH COMPANY—753 Gladstone Bivd., Shreveport, Lo 

130 Casa Linda Plaza, Dallas 18, Texas 

PROCESS INSTRUMENTS & EQUIP. CO. - North Bidg., Charleston, W. Va 
H. W. SEVERANCE—Marion E. Taylor Bidg., Louisville, Ky 
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he 
HARVEY LINE 


proudly offers 


HONOLULU + TAHITI + ACAPULCO 
CRUISES 


LUXURIOUS STEEL YACHT 


46 day cruise of the South Pacific with stop 
overs in Hawali, Christmas Island, Tahiti, 
Acapulco. See Tahiti the Gem of the Pacific 
in all its grandeur, Four regulor sailings 
yearly 


SPECIAL OLYMPIC GAME CRUISE 


Departure from Los Angeles Oct. 1, 1956 for 
Melbourne, Australia — stopping in route: 
Honolulu, Samoa, Fiji, New Caledonia, 
and Sydney. Live aboard ship in Melbourne 
during gomes. On return home, stops are 
made at Auckland, New Zealand, Cook Is 
land, and Tahiti, Return to Los Angeles Dec 
22, Make reservations now to assure seats at 
the Olympic Games — Limit 36 passengers 


FOR INFORMATION WRITE 


THE HARVEY LINE 


5422 LEMON GROVE 
HOLLYWOOD, CALIF. 
HO 9-1450 











STEEL PIPE 
and TUBING 


@ CARBON MOLY 
@ CHROME MOLY 
@ STAINLESS 
@ HASTELLOY 
@ CARBON 
ALL SPECIFICATIONS ~ ANY SIZE 
Write for Stock List 
Send us your surplus lists 
MIDCONTINENT TUBE SERVICE, Inc. 


2308 Oakton St., Evanston, Ill., Davis 8-4030 














Since 915 


CONCRETE 


AND AND CEMENT 
Placed by Air 


We have the equipment, personnel and 

experience to complete any and all GUN. 

ITE work regardless of size or location, 

Send for specifications and hulletins 
See ovr catalog in Sweet's 


GUNITE CONCRETE & CONST. CO. 
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the U. §. 2.1 octane numbers higher and 
regular gasoline 1.6 numbers higher 

Du Pont reported that Houston had 
kept its leading position in premium gaso- 
line with an average of 97 octane num 
bers. Atlanta, Ga., and Dallas-Fort Worth, 
Texas, tied second place with 96.9 aver- 
ages. Showing the lowest average for pre- 
mium gasoline was Calgary, Alba., with 
90.5 octane numbers 

Highest regular-grade average was in 
Baltimore, reported at 91.0. Six other 
cities with averages of 90 or above in the 
July survey were Boston, Cleveland, Jack- 
sonville, New York, Philadelphia and 
Pittsburgh. Salt Lake City was the lowest 
on regular at 82.4 


Winter Octane Numbers 
Hit Highest Average 


Che average octane numbers of premium- 
grade gasoline during the winter of 1954-55 
were 93.6 by the research method and 84.5 
by the motor method, according to a report 
by the Bureau of Mines. This is the highest 
average On record, continuing the advance 
that has been in progress several years 

For regular grade gasoline, the bureau 
reported that octane numbers averaged 86.2 
by the research method and 80.8 by the 
motor method 


World's Daily Crude Runs 
Reach 13 Million Barrels 


World crude runs to stills during De- 
cember, 1954, hit a 13,012,000-barrel-a- 
day record, topping the average for No- 
vember by 3.7 percent, according to the 
Bureau of Mines. These figures are exclu- 
sive of runs for Russia and eastern Europe. 

On a daily average basis, crude runs in 
the Netherlands Antilles and Venezuela in- 
creased 2.3 and 5.3 percent, respectively, 
during December. Runs in the United 
Kingdom averaged 590,000 barrels a day, 
showing an increase of 3.9 percent, while 
runs in the Netherlands reached a record 
280,000-barrel-a-day average. 


Changes Firm Name 


Raffineries de Petrole de la Gironde 
French Caltex affiliate, has changed its firm 
name to conform to the group name. The 
company now is known as Caltex S. A. I 


Indiana Standard Expands 
Employe Savings Plan 


Approximately 23,000 employes of Stand 
ard Oil Company (Indiana), or 90 percent 
of those eligible, have signed up for the 
company's new 
savings plan 

Eligible employes are permitted to sav 
up to 6 percent of their total pay, com- 
pared to 4 percent under the former plan 
The company adds 50 cents to each dollar 
of an employe’s savings, with the company’s 
contribution being invested in its own stock 

Improved employe hospital and retire- 
ment plans had 94 percent and 95 percent, 
respectively, of eligible employes enrolled 


progress-sharing employe 


PETROLEU M 


Ohio Standard Sponsors 
Research Fellowships 


Seven research fellowships and a grant 
in-aid, totaling $18,000, have been made 
available at seven universities by the Manu- 
facturing department of The Standard Oil 
Company (Ohio). These grants are for the 
school year 1955-56 

I'wo Sohio fellowships at Western Re 
serve University and Case Institute of 
Technology are renewals. The other uni 
versities participating in the fellowship pro 
gram are Ohio State University, the Uni 
versity of Illinois, Cornell University, the 
University of Michigan and the University 
of Chicago. The Department of Chemistry 
at Cornell is being given a grant-in-aid 

These Sohio funds will be administrated 
by the universities, and the major part of 
the funds will go to graduate students, with 
a portion to be used for tuition and the 
balance to cover other « xpenses Graduat« 
students benefiting from the fellowships will 
engage in specific basic and fundamental 
research projects in the fields of organi 
chemistry, mechanical engineering, chemi 
cal engineering, physics, experimental sta 
tistics and analytical chemistry 


Bureau of Mines Sets 
Study on Deterioration 


Bureau of Mines will carry on petroleum 
research during the fiscal year 1956 at 
about the same level as last year. Funds 
amounting to $6,603,870 will be used for 
research on solid, liquid and gaseous fuels 

The bureau’s program for the year in 
cludes plans for studying chemical changes 
and fundamental causes for deterioration of 
gasolines and distillate fuel oils in storage 


Gulf Oil Organizes 


Management Committee 


Gulf Oil Corporation has set up a new 
Management committee to formulate the 
company’s policies and coordinate its world- 
wide activities. The group is composed of 
the president, executive vice president and 
four senior vice presidents who were Just 
named 

Its job will be to “assist the president 
and executive vice president in formulating 
objectives, policies, plans and programs, and 
coordination of the company’s world-wid« 
activities.’ 

The new senior vice presidents are H, G 
Meadow, formerly vice president for do 
mestic marketing; W. L. Naylor, previously 
vice president and comptroller; R. O 
Rhoades, formerly vice 
duction, and J 
president for manufacturing 


president for pro 
J. Sullivan, previously vice 


Four new vice presidents were elected 
They are B. H. Barnes and Dr. Jerry M« 
Afee, manufacturing; R. L, Boggs, produc 
tion, and Dr. B. B. Wescott, research. F. B 


Branson was named comptroller 


Two Lube Makers Merge 


Sta-Vis Oil Company, maker of heavy 
duty lubricants, has purchased H. K. Stahl 
Company, also a lubricant manufacturer 
Both are St. Paul, Minn., firms. Sta-Vis 
expects the acquisition to double its pro 
duction—-now about 15 million pounds a 
year 


’ 
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If you've ever seen the 
Pritchard team at work on 


EVER SEE a a refinery job, you know 


what we're talking about A They come from a 

















company whose roots are 


THE 


If not, here’s the picture 





sunk deep in the 
yy Designers, engineers, 
PRITCHARD aa construction superin 


tendents -work with your 


T E A M Se : staff all the way from 


drawing board to 


petroleum industry; a 
company not afraid to 
prove, “We're in this 







business to stay!” 













2 "4 “On stream'” 7 ita re There's solid assurance to 











IN ACTION? 


working under the you of a successful 
popular Pritchard Single 
Responsibility Contract, 


so you know that the 


installation when you 
first say, “Let's 
consult Pritchard!” 
job will get done right 
and right on time 
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ANTI-PARALLAX 


ur) aii t-j ie]. | 


is yours in this 


new thermometer 


Now you can read temperatures right at the process with 
the same ease, accuracy and economy as pressure readings. 
The Anti-Parallax Maxivision Dial on this new all stain- 
less steel American Bi-Metal Thermometer assures these 
important advantages. The large, easy-to-read black fig- 
ures and graduations are carried on a raised ring set close 
to the glass, with pointer at the same level. Parallax error 
is practically eliminated 


With this new thermometer in service, field operators can 
eliminate frequent trips to the control house to observe 
process changes. Indoors or outdoors, this fine, all stain- 
less steel American instrument is truly climate-proof 
Because the case is only 3” in diameter, the thermometer 
fits where space is limited. Ample clearance behind the 
case makes installation easy and fast with a small wrench 
Read the specification highlights, then get full details about 
this new high-accuracy American Bi-Metal Thermometer 


PHONE your Industrial Supply Distributor for 
prompt attention to your needs. He is 
always ready to help keep your pro- 
duction going by making fast delivery 
from local stocks 





SPECIFICATIONS 


New AMERICAN ALL-STAINLESS 
STEEL BI-METAL THERMOMETER 


with ANTI-PARALLAX MAXIVISION DIAL 


Dial: Exclusive anti-parailax Maxivision dial, with scale ap 
proximately 6” long. Pointer set at same level as scale 


Climate-Proof Case: Ali stainiess stee!. 3” diameter 
Threaded bezel. Selected clear, extra-heavy cover glass 
Heat-resistant gaskets between giass and case seal the 
thermometer against rain, frost, sand, dust, fumes—climate 
proof 


Temperature Ranges: From minus 80° to plus 1000° F 
Accuracy within 1% of range 

Low-Mass Bi-Metal Coil: Welded to stem plug. Accurately 
centered in stem. Non-freezing, non-corrosive silicone fluid 
on coil dampens vibration, accelerates heat transfer, speeds 
response; does not gum, resists capillary action 

Pointer: index type. Easily accessible from front of dial 
for positive adjustment over entire range. Pointer shaft 
guided by friction-free bearings 

Stem: 18-8 stainiess steel, mirror polished. All joints welded 
Resists corrosion. Provides strong, rigid and tight closure 
against process pressures. Lengths: 24” to 24 
Connection: Fixed, 4” N. P.T 


Separable Sockets: Available for use in closed systems or 
where measured medium is corrosive to the stainiess steel 
stem. Fit over all standard stem lengths except 24% 
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A product of MANNING, MAXWELL & MOORE, INC. stratford, CONNECTICUT 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS CONSOLIDATED’ 
SAFETY AND RELIEF VALVES, Stratford, Conn. HANCOCK VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY RELIEF 
VALVES, Tulsa, Oklchoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. “SHAW-HOK”’ 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


For more data on advertised products, use Readers’ Service Cards, last poge 
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Robert E. Howe has been appointed 
assistant to the vice president in charge of 
manufacturing for Sinclair Refining Com- 
pany. To be stationed in New York, he 
will be connected with both operations and 
adaption of new processes to Sinclair re 
fineries 

Formerly manager of the 
Sinclair, Wyo., refinery, he is 
by E. H. Hausner, formerly assistant man- 
ager. Jack Corley, who was head of the 
Technical department, has been promoted 
to assistant plant manager 


company §$ 


suc ceeded 


With the company since 1934 and man- 
ager of the Wyoming refinery since 1950, 
Howe is vice chairman of the Military 
Petroleum Advisory board of District 4; a 
member of the API Board of Councilors, 
Rocky Mountain sub-group, and past chair- 
man of the Rocky Mountain Oil & 
Association's Refining committee 


(sas 


Jack Ww. Roach, vice pre side nt of Deep 
Rock Oil Company, also has been named 
assistant to the vice president, F. C. Love. 
In addition to handling special projects 
assigned by the president, he will co-ordi- 
nate the company’s research and develop- 
ment activities 

Among the first of his projects will be 
a study to determine the 
increase the octane of gasoline 
tured at the company’s refineries 


Robert M. Chesney, vice president in 
charge of Deep Rock’s Cushing, Okla., 
refinery, also has been placed in charge of 
the company’s plant at Wynnewood plant 
He is moving his office from Cushing to 
Oklahoma City where he will coordinate 
the operations of both refineries 


steps required to 


manultac- 


Glenn C. Vergne has been appointed 
safety engineer at the 
Tide Water Assoc! 
ated Oil Company re 
finery in Associated, 
Calif He succeeds 
Samuel O, Bacon, r« 
cently 
safety engineer for the 
company's Western 
division headquart 
ered in San Francisco 
Vergne, with Tide- 
water at the Associ 
ated refinery since 
1934, was foreman of 
the plant s Inspection 
department 
received his new assignment 


promoted to 


Vergne 
when he 


Frank V. Williams, formerly manager 
of the Socony Mobil Oil Company, Inc 
refinery at Olean, N. Y., has been ap 
pointed assistant manager of the lubrica 
tion and Special Products department of 
Standard-Vacuum Oil Company. His head 
quarters will be in New 
York office 

Williams joined Socony Mobil in 1935 
at its Paulsboro, N. J., refinery. He was 
stationed there until 1945, when he was 
transferred to Olean. Socony Mobil owns 
a half interest in Standard-Vacuum 


the company’s 
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... Among Men in the Industry 


Davidson 


Joseph G. Davidson, vice president of 
Union Carbide and Carbon Corporation, 
will receive the 1955 Chemical Industry 
Medal “tor conspicuous services to applied 
chemistry Formal presentation of the 
award will be made by the American Se« 
tion of the Society of Chemical Industr 
following a dinner in Dr. Davidson's honor 
at the Waldorf-Astoria Hotel, New York 
October 28 


The medal 


awarred 


established in 1933, is 


annually in recognition of out 
standing accomplishment in applied chem 
try. Dr. Davidson is 


search, 


recognized for re 
production and administration is 
synthetic organic chemistry, particularly foi 
bringing to it 


his part in creating and 


present vast dimensions the petrochemical 


industry 

Dr Davidson, 
Ph.D. from Columbia University, went t« 
Mellon Institute of Industrial Research, 
following service with the Army's Chemical 
Warfare Service in World War I. He joined 
the Organic Synthesis Fellowship of Car 
bide and Carbon Chemi 
senior fellow in 192% 


who had received his 


ils ¢ orporation 


The fellowship was embarking upo 
utilization of olefinic 
petroleur 


materials for 


research on the 
produced 
and natural gas as the raw 


basic 


gases from cracking 
industrially 


new compounds that now form the output 


chemical synthesis of valuable 


of the petrochemical inrustry 


His researches 
ment of ethylen« 
anti-freeze 7 the glycol-ethers and esters that 
contributed greatly 
the ethanolamines that 
synthetic 


the develop 
glycol for dynamite and 


pioneered 


to the lacquer industry, 


form the bases of 


detergents and an important gas 


purification process, the vinyl resins and 


numerous other valuable industrially-new 


REFINER 


materials. Some 28 patents have been issued 
on his work 
Subsequently, Dy 


ager of chemical sales of th 


Davidson became mar 
young ( arbicde 


{ orporation and 


executive and 


ind Carbon Chemicals 
progressed through 
idministrative posts in that 
in the parent Union ¢ 
to his present key positions. Since 


various 
company and 
irbice ind Carbon 
1954, Dr 
Davidson has been vice pres ce nt and men 
ber of the Appropriations 
Union Carbide 

Dr. Davidson was elected Honorary Fel 
low of the Roval Society of Edinburgh in 
1954 and received a special 
year from the Society of the Plastics In 
dustry “for his inspired leadership and 
faith in the development of vinyl plastics 
In April, 1955, the University of Southern 
California, his Alma Mater, 


him an honorary degree 


committee ofl 


sward that 


own awarded 


Harold L. Curtis has been elected to a 
newly-created position as Vice 
charge ol public 
Company. He 


pany 5 public 


president in 
Shell Qul 
has been directing the con 
relations as assistant to the 

1947 Phis 


marks the first time a major oil company 


relations for 


president since appointment 


has assigned a vice exclusively 


to public relations 


president 


Theodore S$. Hodgins has |» 

director of the Chemical and Rubber di 
vision of the Commerce Department's 
Business and Defense Services Administra 
tion Vice pre ident of Reichbold ( hemi 
‘ ils, In . Hodgins succeeds H. W. Bertine 
with Allied Chemicals and Dye Corpora 
tion 


C. L. Case, superintendent of 
for Continental Oil 
at Ventura Calif., has 

taken over as 
dent of the California 
Natur al Gasoline As 


sociation. Formerly 


isoline 
operations ompan 


pre si 


vice president, he suc 
ceeds A, C, Lyles, 
acnior As engineer 
Petrol 


Corporation 


with General 
eum 

The new vice 
dent of the 
Raymond W. 
Pacife 
Supply 


recipient 


presi 
AaSsSsOoc ia 
tion is 
Todd, 


Lighting Gas 


with 


Cose 
( ompany, 3 
wward in 1954 


of the organization's annual 


ritorious service ind outstanding 


West Coast organiza 


lor me 
contributions to the 
t 

Case has held several 
tions in the gas association since becoming 
1944. In addition to serving 
board of directors, th: 
Advisor 


committer, he was active 


important pos 


1 member in 
on the 
committee, the 
the Technical 
n the organization of the CNGA’s Coastal 
Chapter and was elected as its first chair 
man in 1947 

Members of the directorate elected for a 
two-year term: BE. C. Cunningham, Wilm 
ington Gasoline Company; D. W. Darnell, 


executive 


committer ind 


























The experienced exhibitor rents extra 
stalls... leaves them empty...to pre- 
vent contamination of his thorough- 
bred pets by canine neighbors. 


/ 


joroughbred, too 
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To develop their best qualities 
demands exclusive care. That is why 
Sun Ship’s new Alloy Products Shop 
has been planned for the exclusive 
fabrication of stainless and alloy 
steel products. When you have 
selected from the many available 
Alloys a stainless steel best suited 
for your service condition, you have 
done only half the job. You must 
also provide for the best possible 
fabrication if you are to have full 
protection—‘A Thoroughbred Job.” 


Why entrust stainless steel to be fab- 
ricated in the same shop where car- 
bon steel products are fabricated, 
and subject this precious metal to 


contamination with iron fragments, 
dust, or other harmful elements? A 
segregated shop is your answer. 


Sun Ship now operates an all-alloy 
shop, one especially built and 
equipped for fabricating stainless 
and alloy products as they should 
be—segregated from carbon steel 
fabrication. 


We emphasize the fabrication of 
medium and heavy stainless, alloy 
and aluminum products for industry. 
Try Sun Ship for stainless fabrication 
as it should be done. 

Our Sales Engineering Department 
will be pleased to assist you with 
any of your fabrication problems. 


Sun Ship also makes all types of carbon steel pressure vessels. 


Feo} Litee es OF SUM SHIPBUILDING 


& DRY DOCK COMPANY 


ON THE DELAWARE « CHESTER, PA. * 25 BROADWAY, NEW YORK CITY 
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The Fluor Corporation, Ltd; M. L. Fort, 
Pacific Lighting Gas Supply Company; C 
D. Gard, Union Oil Company of Cali- 
fornia; R. W. Heath, Signal Oil & Gas 
J. C. Herron, Shell Oil Com 
pany; B. N. Howell, C. F. Braun & Com- 
pany; Lloyd Jones, The Cooper-Bessemet 
Corporation: William A. Kirk, California 
Southern Oil Company; Warren H, Kraft, 
Honolulu Oil Corporation Law- 
rence, Southern California Gas Company 
L. V. Leonard, Shell Oil Company; A. C 
Lyles, General Petroleum Corporation; § 
F. Magor, The Superior Oil Company; P 
S. Magruder, General Petroleum Corpora- 
tion; J. A. Smith, The Texas Company; K 
C. Vaughan, Union Oil Company of Cali 
fornia; E. W. Walker, Western Gulf Oil 
Company; A. H. Weil, United Gas Pipe 
line Company, and L. W. Windle, Richfield 
Oil Corporation. 


Company 


Grove 


Mrs. Bunnye Lerner has been named 
supervisor of the Women’s Program for 
the Oil Industry In- 
formation Committee 
Administrative assist- 
ant in the OTIC’s 
Denver office, she will 
move to New York as 
Miss 
Marceline Marquis, 
who is giving up her 
business career. Mrs 
Lerner has been with 
the committee in Den- 
ver since 1951. In her 
new capacity, she will 
be in charge of all 
women’s activities 
sponsored by the 


OC 


successor to 


Mrs. Lerner 


R. R. Dean, vice president of Tennessec 
Gas Transmission Company, is president of 
the company’s recently acquired Bay Pe- 
troleum Corporation, and TGT President 
Gardiner Symonds serves as board chair- 
man. Symonds, Dean and Ardon Judd, a 
director of the parent company, form the 
executive committee of the 
tion 


new corpora- 

The board of directors is composed of 
these three, with Ralph Graham and J. J 
King, senior vice president and vice presi 
dent of TGT, and C, O. Garbrecht and 
L. ©. Leabo, who were with the former 
Bay Petroleum Corporation. Garbrecht and 
Leabo also serve presidents of the 
new firm 


as vice 


John W. Nixon has 


plant manager for the 
National Petro-Chem- 
icals Corporation op- 
eration at Tuscola, Ill 
Nixon, who joined the 
company in May 
1952, was succeeded 
as chief 


been appointed 


engineer by 
his former assistant, 
Charles D. Carnes. 
Named to serve as as- 
sistant plant manager 
was George A. Siegel- 
man, former plant 
superintendent 

Other changes in 
personnel at the Tus 
cola plant include the promotion of Clif- 
ford E, Oman from area superintendent of 
the alcohol plant to assistant plant sup- 
erintendent, and the reassignment of Rob- 
ert E. Jones, ) = former area superintend- 
ent of ethy: chloride, to area superintendent 
of alcohol and ethyl chloride processes 


Nixon 
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John Anderson, formerly research di- 
Shell Chemical 
laboratory, 
placed in 
charge of a new Man- 
ufacturing Research 
unit at Torrance, 
Calif., set up to con- 
duct studies on 
thetic rubber, its 
chemical components 
butadiene and styrene, 
and allied materials 
D. S. Melstrom, 
head of the Houston 
laboratory's Organi 
section, will head the 
Chemistry 


rector at Corporation's 
Houston 


has bee n 


syn- 


section at 
and F, D. 
Moss, supervisor of the Experimental Plants 
department in the Shell Development Com 
pany laboratory at Emeryville, Calif., will 
be head of the Pilot Plant 


section 


E. T. Bishop, with Shell Development's 
Emeryville Organic and Applications de 
partment, will be in charge of the Product 
section at Torrance * R. Beason, research 
chemist in the Organic section at Houston, 
will be group leader in the new Chemical 
section, and W. L, Holmes, research tech- 
nologist at Houston, will be group leader 
in the Process and Plant section 


Shell Chemical also has transferred V. 
L. Keldsen to the head office in New York 
He will fill a newly-created 
Synthetic Rubber 
Manufacturing Development department 
Keldsen was manager of the Production 
department in the Ammonia 
San Francisco 


Anderson 
I orrance, 


Proc ess and 


position as 


section leader in the 


division at 


What's Happening... 


William K. Whiteford, president of 
Gulf Oil Corporation, has been elected a 
director of the Procter & Gambk 
pany He succeeds Floyd M. Barnes who 
retired alter 

Other 
executive 


Con 
56 years with the company 
changes in the manulacturer's 
personnel included the electior 
of C. K. McCracken, chief 
since 1942, to a post as company comp 


troller. He w ll be succeeded by D. P. Fite, 


former 


accountant 


Accounting department head, wh« 
also was elected assistant secretary 
Whiteford has been 
Oil since 1953. He 
man of British 


president of Gull 
previously was chair 


American Onl Company 


Loren L. Buck, process engineer with 
Stanolind Oil 
1946, has joined 
Oil Company as 
Mills, 
division 
Lee G. Rodger who has 
with both the Natural 
fining divisions, now will wive 


and Gas Company since 
Mid-Continent 
assistant to E, }. 


Natural 


Sunray 
staff 
manager of the Gasoline 
been working 
Gasoline and Re 
full time to 
rehning while 
Buck takes up the work he has been doing 
at the plants 


the company’s activities, 


gasoline 


Norman A. Shepard ha 


chemical director for 


retired as 
American Cyanamid 
Shepard 
chemical industry as an instructor at 
University in 1913. He 
four 


Company. Dr began his career 
in the 


Yale 


assistant professor 


became an 


years later, and in 


‘ DURA 


eotart vit. 


for long dependable se 
.-» ECONOMICAL OPERATION 1S DESIRED 
..» OPERATING CONDITIONS ARE HAZARDOUS 
..» LOSS OF COSTLY FLUIDS MUST BE PREVENTED 


. + COMPLETE AND PERFECT SEALING REQUIRED 
GET THE “DURA SEAL” STORY—WRITE FOR BULLETIN 455-PF 
The 


. DURAMETALLIC | 
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What's Happening. « « 


1919 joined Firestone Tire and Rubber 
Company. He became associated with 
American Cyanamid in 1936 and after 
serving as director of technical service, was 


named to his recent post in 1941 


Adolph M. Cuellar has been appointed 


process engineer for Tellepsen Petro-Chem 
Constructors. For 
merly chemical 
engineer with Ameri 
can Republics ( or 
poration 
included 
problems of 
plants. In his new 
he will spe 
cialize in 


senior 


his duties 
operational 


gasoline 


position 
petroleum 
and gas-wasoline 
plants 

Prior to joining 
American Republics in 
1952, he 
engineer 
with 
Construction Company 


was 
four 
Gasoline 


process 
years 
Plant 
specializing in the 
design and operation of cycling and nat- 
plants and compressor sta 
tions in the Texas Gulf Coast area 


Cuellar 


ural-gasoline 


Ernest E. Lyder has been elected pres 
dent of U. 8, Oil & Refining Company 
successor to Pacific Oil & Refining 
which is erecting a 
Wash. Dr 
with Standard Oil Company of California 


Com 


pany refinery at Ta 


coma Lyder has been connected 


for 26 years. He is a former manager of 


Standard’s El Segundo, Calif., refinery 


Wesley M, Dixon has been clected di- 
rector of The Pure Oil Company. President 
of Container Corporation of America, he 
fills the vacancy created by the resignation 
of Robert W. Mellvain, a member of the 
board since 1917 


Fred D. Davis has been appointed assist- 
ant superintendent of The Texas Company 
refinery at Lockport, Ill. Formerly assistant 
superintendent at the company’s West Tulsa 
refinery, he succeeds J, C. Williams who 
was promoted to Process division 
visor with headquarters in New York 
V. K. Brandenburg, 
tendent of the Texaco refinery at (¢ asper, 
Wyo., was transferred to 
placement for Davis 


super: 


assistant superin- 


Tulsa as a re+ 


Armstrong A. Stambaugh has re 
chairman of The Standard Oil 

Ohio He will continue as a 
member of the board and serve in a co! 


tired as 
Company 
sulting capacity. No immediate plans were 
filling the vacancy. Stambaugh 
joined Sohio in 1928 and became chairman 
in 1950 


W. R. Edwards, 


search & 


made for 


assigned to the Re 
Development division, is one of 
seven new additions to the engineering 
staff at Humble Oil & Refining Company's 
Baytown, Texas, refinery. The others, all 
assigned to the plant’s Technical Service 
division, are D. M. Allen, R. G. Henry, 
R. B. Nesbitt, W. H. Oliver, J. E. Spell 
and R. ¢ 

L. EB. 


necring 


Savou. 
Singleton, a member of the Engi 
division, has returned from mili 
D. Strickland and 
Technical Service 


tary service, as have C 
J. J. Bloess, both of the 


division 


SEND FOR PSC 


BUBBLE CAP BULLETIN 22 


Largest Compilation of Engineering Data. 
Lists 300 Styles Furnished Without Die Cost. 


This standard reference on bubble caps 
and risers contains complete specification 
information’ for hundreds of variations. 
Also many drawings for use in determining 
methods of tray assembly. With dies on 
hand for all listed styles, PSC can save 


you substantial die costs as well as design 
and delivery time. Furnished in any draw- 
ing type of metal, to meet your coking or 
corrosion problems. Assem- 
blies will also be produced 
to your specifications. 


THE PRESSED STEEL CO., 715 WN. Penna. Ave., Wilkes-Barre, Pa. 


For more dota on advertised products, use Readers’ Service Cards, last page 


Don G. Evans has been named district 
engineer for the Asphalt Institute, serving 
Southern California and Arizona. He will 
headquarter in Los Angeles 


Arno Fielder, a veteran of 48 years ol 
government research, has retired from his 
post with the Department of Interior. D1 
Fielder’s research included studies on syn- 
thetic-liquid fuels 


J. G. Bounds has been elected president 
of The Fluor Corporation of Canada, Ltd 
With the Fluor organ- 
zation since 1939, he 
succeeds J. P. Wise- 
man, named to head 
a newly-established 
products company for 
the parent Fluor 
Corporation, Ltd 

Bounds was vice 
president of Fluor In- 
ternational, § A., 
with offices in Beirut, 
Syria, and supervised 
Middle East 
operations from 1952 
to 1954. Since World 
War II, he has been 


ngaged in construction management 


I luor 5 


Bounds 


Ww. R. Goddard, assistant to the man 
ager of General 
Torrance ( ilif 

$6 years with the 


Petroleum 
refinery 


Corporation s 
has retired after 

Goddard 
had held his post at Torrance since 
joined the company in 
at Vernon, Calif. He 


supervisor for the 


who 
1945 
1919 as a chemist 
products 
1929 


company 


became 
Vernon refinery in 
and occupied the same 


starting in 1938 


position at Tor 
rance, 


Ashby J. Badger, executive vice presi 
dent of Utah Oil Refining ( ompany, has 
been elected president, succeeding E. S. 
Holt, who retired. Utah Oil is a Standard 
Oil Company (Indiana) affiliate 


Evelyn Knudson has been named pres 
ident of Williston Bay Refining Corpora 
tion, succeeding Charles Hayward, acting 
president for the past ten months. Herbert 
Calcote is president, and Charles 
Miller was named secretary-treasure! 


vice 


William G. Pulliam, patent counsel tor 
Cities Service 
( ompany, 


Research and Development 


has been elected vice president 


Walter S. Hallanam, chairman of th 
National Petroleum Council, has appointed 
a Committee on Oil 
Manpower. The 


to a 


and Gas Industries 
group, named in response 
from the Department of 
Interior’s Office of Oil and Gas, will pre 
pare estimates of manpower requirements 
in all segments of the oil and gas industry 
except retail marketing. Members of the 
committee are as follows 

W. W. Vandeveer, Production 
Corporation, Inc., chairman; Charles A 
Chipman, Pennsylvania Grade Crude Oil 
Association; J. C. Donnell, Il, The Ohio 
Oil Company; Fayette B. Dow, National 
Petroleum Association; J. V, Dunbar, 
American Association of Oilwell Drilling 
Contractors; Paul Endacott, Phillips Petro- 
leum Company; R. G. Follis, Standard Oil 
Company of California; B. C. Graves, 
Union Tank Car Company; John Harper, 
Harper Oil Company, Inc.; B. Brewster 
Jennings, Socony Mobil Oil Company, 


Inc Paul Kayser, El Natural 


request 


Vanson 


Paso Gas 








for aldehyde distillation 
Stainless Steel 


The towers, internals and piping of this distillation unit for 
aldehydes, in service at a petrochemical plant in the South- 
west, take advantage of the corrosion resistance of Stainless 
Steel. 

This growing industry is solving many of its problems of 
heat and corrosion with Stainless Steel. And in USS Stain- 
less Steel you have a wide variety of compositions to meet 
almost any problem. Our booklet, “Performance of Stain- 
less Steel in Petroleum Refinery Service,” describes how 
USS Stainless Steel has met problems similar to those you 
are encountering. For your copy, write to United States 
Steel Corporation, Room 4890, 525 William Penn Place, 
Pittsburgh 30, Pa 
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UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION. CLEVELAND 4 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH ms 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


mite TATES STEEL EXPORT COMPANY, SEW YORE 


USS STAINLESS STEEL — 


SEE The United States Stee! Hour. It’s a full-hour TY pro 
SHEETS - STRIP - PLATES PIPE . TUBES - WIRE ye presented every other week by United States Steel 
BARS + BULETS SPECIAL SECTIONS onsult your local newspaper for time end station 
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Aromatics 
Recovery 


TENNESSEE’S 


S0O:z 


LIQUID 
SULFUR 
DIOXIDE 


Efficient—Economical 


2b ENT 


Liquid Sulfur Dioxide has proven 
itself as the efficient and economical 
solvent for the recovery of aro- 
matics. It is completely miscible 
with aromatic hydrocarbons over a 
wide temperature range, while the 
solubility of napthene and paraffin 
hydrocarbons is limited and de- 
creases with decreasing temperature. 
Recovery of a higher percentage 

is obtained, 


Tennessee's high quality Liquid 
Sulfur Dioxide can be effectively and 
economically applied to your 
operation. We would like the 
privilege of discussing this with you 


Available in: 
Cylinders, Ton Drums, 
Tank Trucks and Tank Cars 








fs 


TENNESSEE CORPORATION 


617-629 Grant Building, Atlanta, Ga. 
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Company; Alwyn P. King, Jr., Texas In- 
dependent Producers and Royalty Owners 
Association; William G. Maguire, Pan- 
handle Eastern Pipe Line Company; Glenn 
E. Nielson, Husky Oil Company, and J 
French Robinson, Consolidated Natural 
Gas Company. 


J. E. Bounds has been appointed gen- 
eral manager of the Tax department of 
Gulf Oil Corporation. Divisional comp- 
troller at Tulsa since last year, he succeeds 
Fred B, Branson, recently elected comp- 
troller for the company. Bounds, who 
joined the Gulf organization in 1929, will 
have administrative responsibility for all 
tax matters, reporting to W. L, Naylor, 
senior vice president in charge of financial 
affairs. 


Soudriette 


William C. Soudriette and Harold 
W. Torgeson have been appointed staff 
assistants to William T. Cravens, manager 
of Cities Service Oil Company's Refining 
division. Soudriette’s new duties will deal 
primarily with refinery operations and re- 
search. Torgeson’s duties will be in con- 
nection with lubricants manufacture and 
application 

Soudriette, who has been 
Chicago, will move to Bartlesville, Okla. 
He joined Cities Service in 1947 as an 
engineer at its refinery in East Chicago, 
Ind. Later serving as process engineer and 
catalytic-cracking foreman, he was named 
assistant cracking foreman at East Chicago 
in 1953 

Torgeson was employed by the company 
in 1947, receiving his first permanent 
signment at the Cities Service refinery 
Ponca City, Okla. He was transferred 
Bartlesville in 1949 to supervise the com- 
pany’s lubricating oil and grease operations 


Torgeson 


stationed in 


as- 
in 
to 


M, R. Schrein, who was vice president 


and general manager of Universal Poly- 
whol- 
ly-owned subsidiary of 
versal Oil Prod- 


ucts Company 


chem Company, 


Uni 
, has 
been made 


dent of 


vice 
the 


company with respon- 


presi- 


parent 


sibility for manufac- 


turing. Schrein’s new 


assignment follows a 
the 


merecr of parent 


and subsidiary com- 
panies Schrein 

All manufacturing activities formerly 
conducted by Universal Polychem at Me 
Cook, Ill, and Shreveport, La., now are 
carried on as a separate division of UOP 
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without changes in policies or personnel. 
The Polychem division manufactures cata- 
lysts, inhibitors and additives 

Also elected to new positions with Uni- 
versal were Frank O. Byrne and Thomas 
B. Drake, both named assistant secretaries 
D. A. Cameron, elected comptroller, and 
A, W. Lindahl, who will serve as assistant 


comptroller 


Donald L. Ferguson, assistant man- 
ager of Esso Standard Oil 
East Coast 
turing 
been 


Company’s 
Manufac- 
division, has 
made chairman 
of the security com- 
mittee for Standard 
Oil Company (New 
Jersey). He succeeds 
Edwin H. Barlow who 
retired 

The sec urity com- 
mittee is charged 
with planning meas- 
ures to assure conti- 
nuity operations and 
preservation of vital 
records in the event 
of disaster. Member- 
ship consists of officials of Jersey Standard 
and its five affiliates with headquarters in 
the New York area 

Ferguson, who will retain his manufac- 
turing position, joined the company at its 
Bayonne, N. J., refinery in 1920, and since 
then has served as superintendent of Esso 
refineries at Everett, Mass., Port Jerome, 
France, and Bayonne. He has been assist- 
ant head of the Manufacturing division 
since 1950 

Barlow, who has been a consulting en- 
gineer with Esso Research and Engineer- 
ing Company, is retiring after 42 years 
with the Jersey Standard organization 


Ferguson 


Deaths — 


Arthur Anson, vice president of 
Oil and Gas Company, died recently. He 
was 68-years-old. Anson, who was in 
charge of design and operation of the 
company’s refineries in Oklahoma, had 
been a frequent contributor to the Petro- 
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Bell 


Wayne C. Yeager, former director 
and vice president of The Atlantic Refining 
Company, died July 3 in Allentown, Pa 
He was 72-years-old, Yeager had been with 
the company 53 years when he retired in 
1949 


Miss Mary Alexander, who was as- 
sistant to the late Dr. Gustav Egloff, died 
June 27 in Chicago after a three-week ill- 
ness. She was 38-years-old. Miss Alexander 
had been associated with the former Uni- 
versal Oil Products Company research di- 
rector since 1939. 


Paul R. Smith, 
rector of Anchor 
died June 10 in Duluth 
a heart attack. He 
had been connected 
Company 
tion 


vice president and di- 
Gasoline Corporation 
Minn., following 
51-years-old. Smith 
with Continental Oil 


and Warren Petroleum Corpora 


was 


Dan Danciger, forme: 
Danciger Oil and Refining Company 
June 15, following a brief illness. He 
86-years-old. He founded the company in 
Kansas City, Mo., and was president from 
1917 until 1950 


of 
died 


was 


president 
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a look at the man 
who wants service 





THIS IS THE LATEST (No. 6) in 
Du Pont’s series of dealer-education 
folders, entitled looking through 
the windshield 

It tells the dealer 
clearly — how to turn “free 
Ices windshie Id cleaning 
and tire checking 
profitable sale S by he Ing on the 
alert to spot smooth tires, worn fan 
belts and rotted wipe! blades 

It points out that the one service 


simply and 
sery 
such as 


pressure into 


oil check which Is considered 
most important by a big majority of 
ot the dealer's 
sales opportunitic 

clinches the 


SeTVICES by showing 


motorists, is also one 
most profitable 
And it clearly 
ment tor “tree 
that, wher 
average gasoline pur hase is greater 


by almost 2 gallons in volume and 
55 cents per sale, than where the 


argu 


services are given, the 


motorist receives no services 

This folder on 
final one in the 
cuss (1) the customer 
“regular 


SCTVICES Is the 
Others dis 
himself 2 
and “premium pul 
chases, (3) credit, (4 
ing habits, and (5) TBA purchases 

Any Du Pont Petroleum Chemi 
cals Division representative or r 
gional office will be glad to 
you sample copies and cost in 
folders 


in quantities for your dealers 


scTICS 


motor oil buy 


give 


formation on ordering the 











One of a Series of Interest to the Petroleum Industry 


1955 


Heating oils with FOA-2 have 
built-in promotion opportunities 


As competition gets keener, you need new advantages to offer your ultimate 


customer — the heating oil user 


And you can gain many customer advan 


tages with Du Pont Fuel Oil Additive No. 2 


Du Pont FOA-2 acts as both a stabi 
lizer and dispersant to retard the for 
iclive $s and break 


formed Chi 


mation of insoluble re 


up any residues that are 


Continuing gum problem indicates 
need for constant guard against copper 


only about | pound of Du Pont Metal 


In spite of the numerous steps refiners 
have taken to prevent it metallic con 
tamination of gasoline can still oceur to 
an alarming degree. One Du Pont gas 
oline quality survey, for example, dis 
closed significant amounts of copper 
present in 91% of 241 gasoline samples 
from representative service stations in 
the U. S. and Canada. And the gas 
olines known to contain no metal de 
activator were found to be high in gum 
content, 

To safeguard your gasolines against 
the harmful effects of copper requires 
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1000 barrels 
this low concentration 


And in 


you le 


Deactivator per 
it costs 
than 1/5 of a cent pe barrel to get thi 
effective and important quality isu 
ance, 

THIS BOOKLET has al! the 

information you will 
Du Pont 
activator. Full 


want 
Metal De 


details on 


about 
methods of addition as 
well as product properties 
are included. Ask any of 
our representatives or re 


offices for a copy 


gional 


1. du Pont de Nemours & Company (inc.) 


reduces clogging of filter nos 
zles, screen In this wa if 


( le inet 


greatly 
and line 

contributes greatly to 
efhicient 
tanding customer ad 


Midi 
burner operation m out 


antag 
Cuts service calls 
enting clogged fuel 
FOA-2 help to eliminate 
calls which might other 
a costly nui for both cu 


8) pre 
Du Pont 


Triaati' CTvice 


tem 


wise be mice 


tomers and distributors 

that 
ou can assure our customer of fresh 
fuel throughout 


event though long 


it tabilizing ction ilso mean 
i long he iting wus 
tora period iré 


involved 


Advantages to refiner 
With Du Pont I vel OF] Additive No 
ou can gain added refining and blend 
ing flexibility to 


cle mands for 


meet pe ib easonal 
hort 
ou to blend 
vith straight 


it also he Ips ou 


fuel oil on 
This is because it enables 
catalytic-cracked stock 

Thu 


more ot our 


notice 


run product 


release straight run 
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CONTINUED 


stocks to meet demands for high quali 
ty diesel fuel 

And for best results, FOA-2 should 
always be added to freshly prepared 
stocks at the refinery 


Heating Oils 


Low cost 

Du Pont FOA-2 is effective in low con 
centrations — extremely economical to 
use, Many refiners have obtained ex 
cellent results with it at a treating cost 
of less than 2¢ per barrel. And when 
you consider the added flexibility and 
customer satisfaction it provides—com 
bined with the elimination of many 
costly service calls — it more than pays 
for itself, 


Promotion aid 
To help you take advantage of the 
advertising and promotion opportunl 
ties of Du Pont FOA-2, our representa 
tives will be glad to consult with you 
and provide a sample promotion built 
around a heating ot containing FOA-2. 


Figs. | and 2 are representative of results ob 
tained in a test conducted by a major oil com 
pany in an area where an abnormal number of 
sludge complaints in domestic heating systems 
were received. 

Fig. | shows a typical filter element as re 
moved from one of the heating units after run 
ning on untreated fuel, Fig. 2 shows an ele 
ment at the end of a 90-day test period in 
which the same fuel plus Fuel Oil Additive No 
2 has been used in the system. 


Try it! 
Samples of Du Pont Fuel Oil Additive 
No, 2 tor testing in your own stocks are 
readily available. And you can get 
complete information on it and meth 
ods of adding it from any Du Pont 
Petroleum Chemicals Division repre 
sentative or regional office listed below 


E. 1, DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division . 








Wilmington 98, Delaware 





AUTOMOTIVE TECHNOLOGIST 


Joun R. Grirrin, Jn., a specialist in 
automotive and aviation fuels and lu 
bricants, is currently working on the 
introduction of new additives devel 
oped by the Du Pont Petroleum Chem 
icals Division 

Most recently his activities have 
been concentrated on the introduction 
of the new Du Pont Lube Oil Additives 


564 and 565. Prior to this assignment 
his specialty was additives for aviation 
fuels 

Before joining the Du Pont Com 
pany in 1950, Mr. Griffin was Chief 
Engineer at the Sharples Corporation s 
research laboratory at Bridgeport, Pa 
There he was engaged in the develop 
ment of centrifuges for classifying fine 
particles. His experience also includes 
six years with Trans World Airlines as 
Engineering Manager of aircraft main 
tenance and modification. Previous to 
this, he senior at the 
Shell Development Company, working 
on the development of aircraft engine 
lubricants. 

Mr. Griffin his B.S. and 
M.S. degrees in Mechanical Engineet 
ing at the University of California in 
Berkeley. He is a member of the So 
ciety of Automotive Engineers, the 
American Society of Mechanical Engi 
neers, and the Institute of Aeronautical 
Sciences. 


Was a enginee! 


rec eived 


Envelope Stuffer to Help Your Fuel Oil 
Distributors Simplify Their Service Problems 


Efficient oil burner servicing always 
promotes good customer relations for 
your distributors. But when they have 
too many needless service calls, their 
profits suffer 

Since the average heating oil user 
automatically picks up his home phone 
and calls for service the minute he has 
the slightest trouble with his burner, 
it is often awkward to convince him 
that he may get faster results—and save 
money, too—by making a simple check 
of his equipment. 

lo help your distributors overcome 
this common problem, the Du Pont 
Petroleum Chemicals Division has pre 
a special envelope stuffer for 
use. It is tactfully written and 
contains no commercial message for 
any product only a plug for the 
dependability of the distributor's serv 


pared 
thei 


ce, 

Che title is “What? No Heat!” The 
COPY easy-to-understand-and 
remember instructions on checking 


wives 





such things as fuses, switches and the 
fuel level in the storage tank. 

For sample copies and cost infor 
mation on obtaining the stuffers in 
quantity for your distributors, contact 
any of our regional offices listed below 


Better Things for Better Living 
... through Chemistry 


Petroleum Chemicals 


Regional \ 

P 
Offices: } 
IN CANADA: Dy Pent Company of Canada Limited—Petroleum Chemicals Division 


OTHER COUNTRIES: Petroleum Chemicals Export 


TULSA, OKLA 
HOUSTON, 


NEW YORK, N. Y.—1270 Ave. of the Americas 
CHICAGO, ILL.—8 Se. Michigan Ave 

P.O 
TEXAS 
LOS ANGELES, CALIF.—612 So. Flower St. 


Phone COlumbus 
Phone RAndolph 
Phone LUther 
Phone CApitol 
Phone MAdison 
80 Richmond Street, West, Toronto | 
Nemours Bidg., 6539-—Wilmington 98, De 


Box 730 
705 Bank of Commerce Bidg 
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Corrosion Inhibitors* 


.-- Results of using and testing high 
molecular weight inhibitors lead to 
the following conclusions: 

1. In general, continuous is to be 
preferred over intermittant injection 
of the inhibitor. 

2. Some neutralization of the in- 
hibited streams may be required to 
obtain the most economical results. 

3. Corrosion rates based on the iron 
analysis of a stream may lead to 
erroneous corrosion however, 
iron analyses may be used to indicate 
optimum inhibitor use. 


rates; 


4. Properly located and exposed 
corrosion test coupons generally pro- 
vide a satisfactory method of deter- 
mining corrosion rates. 

5. The inhibitors are sufficiently 
soluble in gasoline and heavier hydro- 
carbons to provide protection to the 
metals contacted by the streams. 

6. It is desirable that the study of 
inhibitors be continued to determine 
the relative merit of the different 
types of various applications 

7. There is need of better methods 
of evaluating the inhibitors both at 
the laboratory and process unit level. 

The 


period of over 


histories cited 
four 
which the high molecular weight film- 
forming organic 


have been used in various types of 


case cover a 


years during 


corrosion inhibitors 
equipment used to refine petroleum. 
In general, the inhibitors have been 
effective and economical in reducing 
corrosion and fouling in equipment 
where corrosion was occurring at tem- 
peratures below 400 F. The reduced 
amount of with 
detergent action of the inhibitors, has 
significant 
cleaning and maintenance costs, Op- 


corrosion, togethe 


resulted in reductions in 
erating efficiency and onstream time 
have been increased. Product quality 
does not appear to be affected by the 
small quantity of inhibitor required 
to provide the necessary protection. 
The of the inhibitor 
for protection has been from 30 cents 
to $1.50 per 1000 barrels of unit 
charge. (R. S. Baxter, H. H. Bennett, 
and V. W. Hatchett, Socony-Vacuum 
Oil Company. ) 


cost necessary 


Rome 


* World Petroleum Congress 
6-15 


Italy June 
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Graphite Formation* 


.-. The investigation made to date 
has established the fact that graphiti- 
zation is quite common in American 
petroleum-refining equipment. How- 
ever, the number of instances where 
sufficiently extensive graphitization 
has been found to be of concern to the 
industry is not great. In fact, no cases 
of failure attributable to graphitiza- 
tion have yet occurred. In the several 
instances where considerable amounts 
of highly localized graphite forma- 
tions have been found, examination 
has suggested that mechanical prop- 
The 


such impairment and its significance 


erties are impaired extent ol 
relative to the life and safety of the 
equipment is a matter for further 


Should 


demonstrate that graphitization had 


investigation further study 
caused significant deterioration of im- 


portant mechanical properties, then 


remedial measures must be considered 
In this regard, some vessels have been 
built with internal insulation to re- 
duce metal temperatures, Other ves- 
constructed from 
alloy 


Still others are being built of carbon 


sels have been 


graphitization-resistant steels 


stecls. Insofar as new equipment is 


concerned, the question of the kind of 
becomes of 


steel to use major im- 


portance; i.c., should graphitization 


be considered a definite cause, or 
even a probable cause of failure, The 
results of the investigation thus far 
have shown that neither carbon nor 


carbon-silicon steels are immune to 


graphitization. Moreover, both types 
are apt to develop undesirable con- 
centrations of graphite in weld-heat- 
affected metal. No simple relationship 
seems to exist between graphitization 
susceptibility and such variables of 
composition as total aluminum, sili- 
nitrogen. The strongest 


con, and 


For THERMOMETERS that are 
DURABLE, ACCURATE, ADJUSTABLE 


Hermetically sealed against 
moisture and dirt to bring you 
years of trouble free service 


Designed to be used indoors 
or out, the stainless steel case 
is impervious to most corro- 
sive agents 


For additional information contact your 
Rochester sales engineer or write; 


Manufacturing Company, Inc. 
38 Rockwood St., Rochester 10, N. Y. 


GAUGES 


For more dota on advertised products, use Readers’ Service Cords 


Kecalibrate the dial externally 
by inserting the stem in liquid 
of known temperature and 


adjusting screw attachment 


Rochester Straight-Form 
Thermometers bring you the 
added advantage of a stem 
that can be mounted in any 


position around the dial 


Seo 


oe oe 


last page 
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leads in the matter of composition are 
the resistance toward graphitization 
shown by the 
steels and the immunity shown by 
chromium-molybdenum steels, (A. M 
Hall, Battelle Memoria] Institute. ) 


carbon-molybdenum 


Basic Refining Taught” 


The training department of Pure 
Oil’s Smiths Bluff Refinery strongly 
recommend its “Elements of Petro- 
leum Refining” course offered to re- 
finery employes there. The course is 
based on an elementary text written 
by the supervisory group which also 
teaches the course. With the depart- 
ment’s experience so far, it recom- 
mends giving the course to employes 
just before they move out of the labor 
gang into the operating or mainte- 
nance division as a helper, 


To get the course started for pres- 


* Western 


Association, Big 
Spring, 


Petroleum Refiners 
Texas, May 27, 1955 


INSTALL 


ent helpers, it was decided that all 
operating shift personnel would re- 
ceive the while their units 
turnaround. All 
maintenance department, 


course 
were down for a 
laboratory 
and grease plant personne] would be 
scheduled so no more than two people 
would be attending from any one de- 
partment. Handling the scheduling in 
this manner did not upset the regular 
schedule work 

Though the 
evaluate, 


in any department. 

is difficult to 
it has received top manage- 
ment support 


course 


from 
J. E. Wil- 
liams, The Pure Oil Company, Smiths 
Bluff Refinery, Nederland, ’ 


and enthusiasm 


the employes themselves. 


l'exas. ) 


In the Future... 
The Second Western Area De- 


velopment Conference will have “In- 
Looks to the Future” as its 
theme this year (September 8-9, Port- 
land, Oregon .. The Fourth An- 
nual Symposium on Industrial Appli- 
X-Ray 


a discussion of the 


dustry 


will 
use of a 


cations of Analyses 
include 
photometer 3 a petroleum laboratory 


August 11-12, Denver 





peak performance 


INTO YOUR 


compressors 


(AIR « GAS «+ AMMONIA) 
Peak performance, 
maximum efficiency, greater 
output, and lower power 
costs can be built into 
your oldest, and of 
course your newest, 
compressors by the 
installation of 

VOSS VALVES. 


THESE 
VOSS VALVE ADVANTAGES: 


M Quiet, vibration-free operation 
@ 20 to 60% more valve area 
less power consumption 
minimum pressure loss 

normal discharge temperature 
lower operating costs 

M utmost safety 


Our detailed proposal for increasing the efficiency 
of your com 
obligation. 


reasor will be sent you without 
end us the name, bore, stroke, and 


speed of your machine. 


For more dota on advertised products, use Readers’ Service Cards, last page 
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AUG. 

15-17 Society of Automotive Engineers 

est Coast Meeting), Hotel 
Multnomah, Portland, Ore. 

American Institute of Electrical 
Engineers (Pacific General 
Meeting), Butte, Mont. 

American Oil Chemists Society (Short 
Course on Analytical Techniques), 
University of Illinois, Urbana, Ill. 


15-19 


22-26 


American Institute of Electrical 
Engineers (Electrical Conference 
of the Petroleum Industry), 
Shamrock Hotel, Houston. 

Instrument Society of America 

Annual Conference and Exhibit), 
Shrine Auditorium, Los Angeles. 

American Institute of Electrica 
Engineers (Instrument Con- 
ference), Shrine Auditorium, 
Los Angeles. 

National Petroleum Association 
(Annual Meeti . Sapynase 
Hotel, Atlantic - 

Western x R ners Diisiectn- 
tion (Regional Technical- 
Industrial 7 Meeting), 
Hotel Henning, Ca , Wyo. 

Mid- seatinentes il && "Gas Associa- 

ion, Louisiana-Arkansas 
Division (Annual Meeti 
Roosevelt Hotel, New Orleans. 
American Institute of Chemical 
ineers, ah Placid Club, 
Lake Placid, N.Y. 

American Society of Mechanical 
Engineers (1955 Petroleum 
Mechanical Engineering Con- 
ference), Roosevelt Hotel, 

New Orleans 
American Institute of Chemical 
ineers, Lake Placid Club, 
Lake Placid, N.Y. 

Natural Gasoline Association of 
America, (Oklahoma Regional 
Meeting), Skirvin Hotel, 
Oklahoma City. 

American Society for Testing 
Materials Committee D-2, 
Petroleum Products and Lubri- 

cants, Statler Hotel, Washington, 


American Institute of Electrical 
Engineers (Fall General Meeting), 
Morrison Hotel, Chicago 

American Society of Mechanical 
Engineers, Lubrication Activities 
Committee, and American 
Society of Lubrication Engineers 
Joint Lubrication Conference), 
Antlers Hotel, Indianapolis, Ind. 

American Oil Chemists Society (Fall 
Meeting), Bellevue- . “om 
Hotel, Philadelphia, Pa 

Society of Automotive Engineers, 
Statler Hotel, Los Angeles, Calif 

National Association of Corrosion 
Engineers, Permian Basin 
Section, (Biennial Permian Basin 
Corrosion Tour), Headquarters at 
Lincoln Hotel, Odessa, Texas. 

California Natural Gasoline Associa- 
tion (Annual Fall Meeting), 
Ambassador Hotel, Los Angeles. 

American Gas Association (Annual 
Convention), Los Angeles. 

American Institute of Electrical 
Engineers ‘Motor Applications 
and Problems in Heating and 
Cooling Conference), St. Louis 

National Safety Council (National 
Safety Congress and Exposition), 
Cc nal Sal 

eee fety Congress & Exposi- 

Sponsored by National 
Safety tee Chicago 
Western Petroleum Refiners Associa- 
tion (Regional Technical-In- 
dustrial Relations Meeting, 
Garrett Hotel, El Dorado, Ark 
American Standards Association 
Annual Meeting), Sheraton Park 
Hotel, Washington, D.C. 
American Society of Civil Engineers 
Annual Convention), Statler 
Hotel, New York. 

Rocky Mountain Ol! & Gas Associa- 
tion (Annual Convention), 
Cosmopolitan Hotel, Denver, 
Colo. 

Natural Gasoline Association of 
America (Southern Regional 
Meeting), Captain Shreve Hotel, 
Shrev t, Louisiana. 

31- note ot Automotive — 
Nov. 2 ransportation Meeting), Chase 
Hotel, St. Louis, Mo. 

51- National Lubricating Grease Institute 

Nov. 2 (Annual Meeting), Edgewater 

Beach Hotel, Ch oO. 
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Reviewing New 


Books... 





Turboblowers, by A. J. Stepanoff. The 


theoretical treatment of the compressor im- 
peller as presented in this book is based 
on a single pattern of flow. The same 
reasoning is extended to. similar design 
procedure for centrifugal and axial-flow 
impellers. Departing similarly from past 
explanations is the author's stress on the 
hydrodynamic nature of the head or pres- 
sure generation, and his use of available 
energy function when dealing with the 
thermodynamic aspects of gas compression. 

A lengthy chapter deals exclusively with 
water-cooled compressors. Since these are 
little known in the U. S., although used 
extensively in Europe, the author offers a 
design method with a detailed numerical 
example and complete energy balance. A 
detailed account also is given of the high- 
pressure compressor which is more highly 
advanced in other countries. 

The axial-flow compressor design method 
is based on the actual fluid deflection and 
observed pressure and capacity coefficient. 
The author finds this preferable to the 
lift and drag coefficients which are part 
of the airfoil theory, but he discusses the 
latter sufficiently to demonstrate its limita- 
tions. These and other points combine to 
unify and clarify the existing concepts of 
turbomachinery and foster more effective 
and economical use. (John Wiley & Sons, 
140 Fourth Avenue, New York 16, 377 
pages, $8 


Manufacture and Application of 
Lubricating Greases, by ©. J. Boner 
This book covers not only the theory be- 
hind the use of lubricating greases, but also 
goes into the raw materials used and the 
equipment and processing used to convert 
these raw materials into superior greases 
Some of the information included has 
not appeared in book form before. Among 
such items are complex type soap lubri- 
cants, non-soap thickened products and 
lithium base lubricating greases. There is 
a section devoted to analyses and testing 
methods, and another one dealing with the 
selection of proper lubricating greases for 
all types of equipment and machinery 
Reinhold Publishing Company, 430 
Park Avenue, New York 22, 982-pages 


Proceedings of the Eighth Annual 
Conference on the Administration 
of Research. This book is a vertatim 
report on the three-day meeting held last 
fall at the New York University. Partici- 
pating were directors and other executives 
of many of the U. S.’s leading industrial, 
educational and governmental laboratories 
Included in the volume are 24 talks on the 
following subjects: 

Appraising and rewarding the research- 
er’s output (merit raises), management of 
the research laboratory, communication 
problems in a research operation, physical 
facilities for research, and basic research 
in an applied research laboratory 

The book also contains a record of the 
informal floor discussions that followed the 
talks: the address delivered to the con- 
ferees by Maj. Gen. William M. Creasy 
chief of the Army Chemical Corps, and a 
list of 260 registrants 

The conference was conducted as part 
of the recently concluded centennial ob- 
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servance of the 
Engineering 

(New York University Press, New York, 
N. Y., 108 pages, with graphs and figures 
paper-bound, $4.) 


university's College of 


Chemical Engineering Materials, 
by Frank Rumford. This book fills a gap in 
technical literature in compiling and cor- 
relating information widely scattered in the 
literature on materials used in the con- 
struction, equipment and maintenance of 
chemical plants. It is planned to satisfy the 
needs of both chemical and mechanical 
engineers who work hand in hand in the 
design and planning of chemical plants 

It will help in the selection of construc- 
tion material most suited for a given appli 
cation, that is, the one which is resistant 
to the chemical reagents used, does not 
affect the chemical process performed in 
the plant, is mechanically reliable, easy to 
fabricate and economic in cost. It lays 
down the general rules for the selection of 
engineering materials, explaining the gen- 
eral mechanism of chemical attack and 
describing the important methods of ma 
terial testing 

The range of available materials is sur- 
veyed, taking into consideration their rela- 
tive importance and their usual applica- 
tions in the chemical plant. Much space is 
devoted to corrosion, a principal problem 
in chemical plant construction 

Chemical Publishing Company, Inc 
212 Fifth Avenue, New York 10, 380 pages 
illustrated, $7.50 


Heat-Transfer Fluids for Aircraft- 
Equipment Cooling Systems. The 


important physical, chemical and physio- 
logical properties of liquids available for 
use in aircraft cooling systems are tabu- 
lated in this Air Force research report 
done by Ohio State University Research 
Foundation for Wright Air 
Center 

The 


Development 


types of 
aqueous solutions, 
draulic fluids and 


fluids represented are 
hydrocarbon fuels, hy 
lubricants, oxygenated 
hydrocarbons, fluoro- and chloro-hydrocar 
bons, organic-inorganic compounds 
silicones 

Among fluids having a freezing point of 

65° or lower, aqueous solutions are found 
to be the more desirable group. In addition 
to their other qualities, aqueous solutions 
increase the gross weight of the aircraft 
only slightly more than does pure water 

Office of Technical Services, U. S. De 
partment of Commerce, Washington 25 
D. C., 183 pages, $4.75 


and 


Bibliographic Survey of Corrosion, 
1950-51, National Association of Cor 


rosion Engineers. More than 4400 abstracts 
and 4000 authors are classified and indexed 
in this new volume. It is the fourth of the 
series of biblographies published by NACE 
The others are 1948-49, 1946-47 and 1945 
Each volume includes abstracts of cor- 
rosion literature published in the indicated 
years, classified according to the 
tion’s abstract filing system and including 
both alphabetical subject and author in- 
dices. The four volumes contain a total of 
12,414 abstracts made available by 
than 30 abstracting agencies 
National Association of Corrosion Engi- 
neers, 1061 M&M Building, Houston, 430 
pages; members $10, non-members $12.50 


ASSOC la- 


more 
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Management and Leadership by 
Carl F. Braun. Reflecting the colorful per- 
sonality of C. F. Braun, late president of 
C. F. Braun & Co., this book seeks to arouse 
the industrial leader of every rank to a 
proper appreciation of the profession's 
dignity. It also stimulates his fuller rec 
ognition of his social responsibility for the 
development of the people whom he leads 
The principles of leadership expressed are 
all based upon the writer's many years of 
direct experience. The book is indeed a 
case-history. Avoiding abstractions, aca 
demic language or even “high” language, 
it aims at being readily understandable to 
all ranks of leadership 

I'ypical chapter headings: People Before 
Plant, Written Policies, The Duty to Com 
municate, Objective Accounting, The Duty 
to Teach 

Braur: wrote a number of books dealing 
with various problems of the engineer and 
the industrialist. The books have been 
privately printed by C. F. Braun & Co. for 
its employees and friends and are available 
at the following prices (from C. F. Braun 
& Co., Alhambra, California 


Management and Leadership 
Revised Edition 

Corporate Correspondence 
Third Edition 

Fair Thought and Speech 
Pourth Edition 

Letter-Writing in Action, 
Second Edition 

Objective Accounting 

Presentation for Engineers and 
Industrialists, Second Edition 

I'wo Hundred Good Books 

White Collars and 
Third Edition 


‘ 
Marks’ Mechanical Engineers’ 
Handbook, Fifth Edition. This book, for 
over 34 years, has served as the 
reference work for mechanical engineers 
In this new edition thousands of facts 
figures, descriptions and methods are classi 
fied in a usable form 


$3.25 


Tools, 


standard 


and made available 
quickly for solution of routine problems in 
design and practice or investigation of spe 
cial problems 

he product of more than 100 experts 
the new handbook 
engineering 


embodies not only 


standard 


material, but also 


developments technological advances 
in mechanical engineering. In its 
form it imeorporates much 
formation, new knowledg¢ 
bring the book 
best accepted practices 
McGraw-Hill Book Company, In 

West 42nd Street, New York 436, $15 


The Science of Petroleum, Volume 
V, Part I1l-—-Refinery Products, edited by 
Dr. B. T. Brooks and Dr. A. BE. Dunstan 
This is the latest addition to what may be 
called the petroleum encyclo 
Such a monumental undertaking 
was begun in 1937 with the publication of 
four volumes and this particular part on 
refinery products parallels the volumes al 
ready published and planned, It 
itself with the chemical, physical, refining 
und manufacturing sides of the industry 

The content represents twenty-three sep 
arate papers written by thirty-eight petro 
leum technologists (American and British 
both as a comprehensive summary of the 
past and a look at the Subjects 
range from Manufacture Festing of 
Aviation Gasolines to Raman Spectroscopy 
in the Petroleum Pach 
fully illustrated and has a comprehensive 
bibliography. (Oxford University Press, 114 
Fifth Avenue, New York 11, 397 
$32.50 
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What Suppliers Are Doing... 





Harris 


Connolly Wheeler 


S. T. Harris, vice president in charge of 
marketing for Texas Instruments, Inc., has 
been elected a divisional vice president of 
the American Management Association. He 
will head a planning group for the associa- 
tion’s Insurance division. 


John R. Connolly, fluid agitation consult- 
ant for E. I. Du Pont de Nemours & 
Company, Inc., since 1950, has been ap 
pointed manager of a new Fluid Agitator 
division recently created by Philadelphia 
Gear Works, Inc. 


Halsted W. Wheeler is the new sales man- 
ager for Wove Wire Mesh division of C. O. 
Jciliff Manufacturing Company. Previ- 
ously, Wheeler was connected with Amer- 
ican Chain & Cable Company in its De- 
troit offices, 


Pannell MacGuire Bateman 


Edred J. Pennell has been appointed to a 
newly-created position as manager of oil 
and gas industry sales for Owen-Corning 
Fiberglass Corporation. With his appoint- 
ment came the opening of a new office in 
Tulsa to handle sales in the industry. 


William J. MacGuire, sales and service 
head of MacGuire Instrument Company in 
Cayce, 8, C., has been selected as repre- 
sentative for Hammel-Dahl Company. 
MacGuire’s firm will handle the company’s 
sales in North and South Carolina and 
part of Virginia 


Jack D. Bateman, senior market analyst 
for Rockwell Manufacturing Company, has 
been named manager of market research 
He suceeeds A, Clark Daugherty, who was 
assigned other duties in addition to main- 
taining over-all supervision of market re 
search and public relations, 


Reece Hatchitt, who has been handling 
foreign legal affairs for Dresser Industries, 
Inc., has been given charge of the com- 
pany'’s overseas operations. He has been 
engaged in foreign and export work for 
15 years. 


C. A, Brashares has been elected vice 
ident in charge of sales for 


yres- 
Harbison- 
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Gregory Wingard Musser 
Milton W. Gregory, with Glass Fibers, Inc., 
for more than four years, has been named 
manager of bonded-mat sales for L. O. F. 
Glass Fibers Company. Gregory’s previous 
employer was merged with L. O. F 
Fibers earlier this year 


Glass 


Milton R. Wingard, with Blaw-Knox Com- 
pany since 1948, has been appointed proj- 
ect engineer for its Fats and Oils depart- 
ment. He will be in charge of sales and 
contracts on solvent extraction activities 
for the department. 


Robert J. Musser has been appointed as- 
sistant manager of Carbide and Carbon 
Chemical Company's Market Research de- 
partment, Formerly assigned to the Pur- 
chasing department, he will assist the 


Hatchitt Brashares Bennett 


Wilson Refractories Company. With the 
company since 1928, he had been general 
sales manager for the past year. Also ele- 
vated to vice president is Brent Wilson, 
given charge of the company’s subsidiaries 


Alan W. Bennett has joined Davison 
Chemical Company, Ltd., and opened an 
office in Toronto, to direct sales in Canada 
for Davison petroleum-cracking catalyst 
Bennett is a registered professional engi 
neer in Toronto 


John A. Jost has joined Kewance- Rose 
Corporation as heat-exchanger develop- 
ment engineer, after 18 years as a heat- 
exchanger specialist with Foster Wheeler 
Corporation 


William R. Budd, for the past five years 
with Emsco Manufacturing Company in 
Los Angeles, has been transferred to Hous- 
ton, to handle engineering and sales work 
for the company in the Mid-Continent 
arca 


Karl A. Roasch, who was director of serv- 
ices for The White Motor Company, has 
been advanced to general manager of the 
company’s Autocar division. He succeeds 
Edward F. Coogan who retired after 31 
years with the divisions and 50 years asso- 
ciation with the automotive industry 


PETROLEUM 


Nuber Barnett Topin 


market research director, Dr. A. H. Ten 


ney, in conducting surveys. 


Ernest Nuber has been promoted to gen- 
eral field sales manager for The Bristol 
Company. He has been a member of the 
company’s sales organization since 1929 


Orville W. Barnett, manager of Nordstrom 
valve distribution and oil field sales for 
Rockwell Manufacturing Company, has 
been named assistant to the vice president 
of the Meter and Valve division. He will 
be stationed at the company’s valve plant 
in Sulphur Springs, Texas. 


P. E. Tobin, a member of The White 
Motor Company sales force for the past 
14 years, has been advanced to general 
sales manager 


Jost 


Houdry Process Corporation has 
made four staff changes in connection with 
setting up a new Chemicals division to 
handle manufacturing and marketing of 
catalyst for the refining industry. Theodore 
A. Burtis was named associate manager of 
research and development at the 
pany’s Linwood, Pa., laboratories. He has 
been succeeded as supervisor of process 
engineering by Julius J. Cicalese, formerly 
senior process engineer. Joseph W. Schall, 
who was director of development, became 
assistant manager of marketing for the new 
division, and George W. Higginson, pre- 
viously assistant manager of catalyst manu- 
facture, made assistant 
manufacturing for the 


com 


was manager ol 


Chemical division 


Edward Valves, Inc., has selected F 
J. Hearty & Company, a Los Angeles firm 
representative in Nevada, Arizona 
California. The Edwards company is 
a subsidiary of Rockwell Manufacturing 


as its 
and 


Company 


Alco Products, Inc., formerly American 
Locomotive Company, has placed one of its 
vice presidents, James J. Reynolds, in 
charge of operations. Formerly 
dent of 


vice pre S$) 


industrial relations, he will be 
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BOILER TUBE FAILURES ELIMINATED 


Regular program of DOWELL chemical cleaning for six boilers ended tube failures due to scale 


The tubes of a 500,000 pph boiler in a chemical plant contained 
an extremely hard high-silicate scale up to ‘%-inch thick. Me- 


chanical cleaning was unsatisfactory, because it required a long 
shutdown and still left hard scale in the tubes. 


Dowell engineers formulated a special solvent and quickly 
removed the scale from the boiler. The operator now has all 
six of the 500,000 pph boilers on a regular schedule of Dowell 
chemical cleaning. Since the beginning of this program, the 
boilers have been cleaned several times and there have been 
no tube failures caused by scale deposits. 


Chemical cleaning is designed to add years of life to your equip- 

ment by helping to protect it from over-heating, galvanic attack, 

and pitting-type corrosion. Downtime is held to a minimum, 

because solvents are introduced through regular connections 
. extensive dismantling and scaffolding are not needed 


Dowell Service brings you over a decade of experience in the 
chemical cleaning of many kinds of equipment, including more 
than 10,000 high- and low-pressure boilers. Contact the nearest 
Dowell office for more information, Or write Dowell Incorpo- 
rated, Tulsa 1, Oklahoma, Dept. H ‘1. 


chemical cleaning service for industry <a 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 








Suppliers... 


responsible for all the company’s manu- 
facturing, procurement and material-con- 
trol operations, as well as employe services 
and industrial relations 

A former member of the National Labor 
Relations Board and one time vice presi- 
dent in charge of labor relations for U. 8. 
Pipe and Foundry Company, Reynolds is 
the son of James J. Reynolds, Sr., former 
assistant superintendent of schools for New 
York City, and brother of Quentin Rey- 
nolds, the war correspondent and author 


Roots-Connersville Blower, Division 
of Dresser Industries, Inc., is establishing 
a new sales office in Detroit, Mich. Daniel 
R. Fulton, assigned to the company’s dis- 
trict sales office in Chicago for the past 
five years, has been given charge of the 
new Detroit office 


American Cyanamid Company ha: 
made three new appointments within its 
Refinery Chemicals department. Ben H. 
Loper, with the company as a chemical 
engineer since 1950, was named Chicago 
sales representative and given a territory 
including the Midwest and Rocky Moun- 
tain areas, C, O, Brown, with the company 
since 1949 and a member of its sales force 
since 1952, was made New York repre- 
sentative and given the job of coordinating 
national sales for specialty catalyst. Read 
Larson, appointed assistant to the depart- 
ment’s technical director, was assigned to 
act as liaison between departmental re- 
search, development, production and sales 
functions. 


FoR LOWKT 


FLUID METERING. 


The Gentle ‘ 


FLOW TUBE 


* GEN-TILILY 


WHERE HEAD LOSS IS IMPORTANT... 
The Gentile Flow Tube can be designed to 
produce a measurable differential with the 
lowest permanent pressure loss of any head 
meter. 


ACCURACY .. . Differential is produced 
from points of equal cross-sectional area. 
Furnished with head capacity curves, and 
guaranteed for exceptional accuracy when 
used with any standard indicating, record. 
ing or integrating meter 


a ms 7 


Gas Powers Venezuelan Turbines— 


First U. S. gas turbines to be used for power generation in South America are in the power plant 
of Compania Shell de Venezuela, Ltd, at La Concepcion, Venezuela. The two 5000-kilowatt 
(General Electric units supply power for the company’s operations, using natural gas as fuel. The 


machines are simple-cycle, single shaft units 


Canadian Allis-Chalmers, Ltd., has 
elected Harold M, Schudt as president. He 
replaced Mark C., Lowe who resigned 
after serving as president since 1951 and 
being affiliated with the company since 
1947, Schudt, who joined the Allis-Chal- 
mers organization in 1929, will be in 
charge of operations including the general 
offices at Lachine, Queb., manufacturing 
plants there and at St. Thomas, Ont., and 
sales offices in Montreal, Toronto, Winni- 
peg, Calgary and Vancouver 


REVERSIBILITY . . . When the flow is re- 
versed, the differential is reversed. Permits 
reverse flow at lowest 


metering possible 


equipment cost 


LOW INSTALLED COST...Average length 
is only 1% times the pipe diameter, and 
straight runs entering and following are 
not required unless installed near throttling 


valves or regulators 


Write for Bulletin FT-101 of specific recommendations. 


FOSTER ENGINEERING COMPANY 


635 LEHIGH AVENUE 


UNION, N. J. 


Automatic Valves ¢ Control Valves ® Safety Valves © Flow Tubes 


For more data on advertised products, use Readers’ Service Cards, last page 
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Oakite Products, Inc., has formed a 
new Export division to handle distribution 
of its products in Latin America and other 
areas overseas. Harry V. Kerker, with the 
company since 1943, was appointed man- 
ager of the new division 


Du Pont Company has elected the as- 
sistant general manager of its Organic 
Chemicals department, Samuel Lenher, as 
director, vice president and member of the 
executive committee. With his election, 
the number of board members was in- 
creased from 28 to 29. His successor as 
assistant general manager has not 
named. 


been 


Canada Vulcanizer and Equip- 
ment Company has been organized as 
a wholly-owned subsidiary of Calumet & 
Hecla, Inc. The company will operate a 
plant for the parent company’s Wolverine 
Tube division. E. R. Lovell, president of 
the parent chairman of the 
subsidiary’s board 


concern, 158 


Union Carbide and Carbon Corpo- 
ration has appointed Roland Voorhees 
as associate director of development for its 
Chemicals and Plastics divisions. He will 
New York, 
large part of his time maintaining techni- 
cal contacts in Europe. He will be con- 
cerned primarily with the development of 


new syntheses and production processes 


headquarter in spending a 


Rheem Manufacturing Company 
has elected its general manager, William 
S. Rheems II, to the board of directors 
and named him as vice president. The new 
officer, who joined the company in 1937 
as a shop worker during his school vaca- 
tions, 18 a member of the third generation 
of the industrial family. A year and a half 
ago he was placed in charge of the com- 
pany’s four operating divisions 


Koppers Company, Inc., has elected 
George W. Naylor, recently named man- 
ager of its International department, as 
vice president of the company’s Chemical 
division. With Koppers 1948. he 
served successively as manager of the 
Chemical division's Development section; 


since 
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PHOTO above shows 4-, 8- and 12-tube ARMORTUBE cable. Drawing at right shows the 
application of Bailey ARMORTUBE cable for making connections to a Control Panel. 


TO MAKE ARMORTUBE CABLE.. 


Bailey Meter Company turns to Anaconda 
for long lengths of %4” 0.D. copper tubes 


Bailey Meter Co., Cleveland, Ohio 
calls its ARMORTUBE Flexible Protected 
Tube Cable, “the modern shortcut to 
simpler, safer, more economical air 
and hydraulic circuits.” 


As shown above, this cable is avail 
able in bundles of four, eight or twelve 
4%” O.D. copper tubes. A continuous, 
heavy galvanized steel strip protects 


the tube bundle. 


Here's why Bailey turned to Ana- 
conda as the logical source of supply 
for these k"” O.D. copper tubes. 


LONG LENGTHS 


pecause ARMORTUBE Cable is shipped 
in random lengths of about 500 feet 
Bailey needed long lengths of copper 
tube. Anaconda makes copper tube up 
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to 2.400 feet long, depending on the 


diameter, 


CLEAN INTERIORS 


These tubes had to be free from dust 
dirt or metal chips which might other 
wise interfere with the operation of 
delicate air and hydraulic circuits 
Anaconda takes special care to see 
that inside surfaces of ANACONDA Cop 
per Tubes are smooth and 
bright. Tube ends are sealed to keep 
out moisture and foreign matter dus 
ing storage, 


clean 


FLEXIBLE 
Tubes had to be flexible enough to 
bend around corners and 
ANACONDA Copper Tubes are uni 
formly soft... highly flexible. And 
they are accurate in size and shape 


obstacles 


ANACONDA Dehydrated Copper 
Tubes are made in all standard sizes 
up to and including %” O.1), Usually 
furnished in 25-, 50- and 100-foot coils, 
they are also available in longer lengths 


on spools and ret ls whe re required 


Our Technical Department will be 
h ippy to lend a hand on any proble m 
involving the use of copper tubes, A 
letter outlining your problem will bring 
Write to The 
Waterbury 
Anaconda Amet 
Toronto, Ont 


al prompt answet! 
American Brass ( ompany 
20, Conn. In Canada 


ican Brass Ltd Ne 


ANACONDA 


COPPER TUBES 


For more data on advertised products, use Readers’ Service Cards, last page 
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manager of Kopper’s office in Washington, 
D. C., and assistant vice president and as- 
sistant sales manager for the Tar Products 
division 


Crane Company has named Leo L. 
Daugherty, a veteran of 32 years with its 
branch system, to assistant treasurer. Gen- 
eral credit manager since this spring, 
Daugherty previously was regional office 
manager in Dallas. He joined the com- 
pany in 1923 and served in Wichita, 

ansas, until 1936 when he was trans- 
ferred to the Kansas City branch office. 
He also served in St. Louis. 


MEASURE, CONTROL LIQUID DENSITY 


Steinert Troxclair Waguespack 

Deita Tank Manufacturing Com- 
pany, Inc., has appointed three new 
members to its sales organization. Otis J. 
Waguespack, formerly active in sales work 
for equipment manufacturers, was named 
New Orleans area manager for the com- 


continuously and automatically with the 


Princo Densitrol <a 


Measures and controls liquid density continuously in any pipe line set up. 
Many uses: controls density of “in process’ chemicals like oleum; controls 
density of hydrocarbon fuels, alkylated acids, wax streams, etc. during 
refining; controls density of component solutions during blending of cut- 
ting oils, solvents, gasoline additives and other petro-chemical compounds. 


Can be installed for avtomati 
Explosion-proof dels and automat 








control with remote instrumentation. 
temperature compensation also 


available. For ranges, calibrations, and other specifics, ask for Bulletin 


W-4 


THERMOMETER & INSTRUMENT CO. 
1434 Brandywine Street, Philadeiphio 30, Pa. 





PROFIT FROM READING... . Here is information 
on books of Practical Job-value interest for 
men concerned with Refining Industry problems 





and practical application, 


The Chemistry of 


Petrochemical Reactions 
By LEWIS F. HATCH 
ice... .$ 4.50 


Volumetric and Phase 
Behavior of Hydro- 


carbons 
BY SAGE & LACEY 

price. ... 
American Petroleum 
Refining (Third Edition 


Now Available) 

By H. S, BELL —price... . $ 7.50 
Petroleum Refinery 
Engincorin 

By W. 


L. NELSON 
price... 


$ 5.00 


. + $12.00 


parcel post, 


BOOK DEPARTMENT 





The knowledge gained through years of work and study by outstanding 
men in the field of petroleum refining has been recorded for your reference 


In ordering please make certain that your complete 
mailing address is included. Designate desired books 
by title and author, Attach your check or money order 
and shipment will be made promptly via prepaid 


P. ©. Box 2608, Houston 1, Texas 


© Chemical Engineers’ 


Handbook 
By JOHN H. PERRY 
price. . 


Elements of Fractional 
Distillation 
By ROBINSON & GILLILAN 
price... . $ 7.50 
Distillation and 
Rectification 
By EMIL KIRSCHBAUM 
price 
Absorption and 
Extraction 


By SHERWOOD & PIGFORD 
price . ‘ 


. » $17.00 


Send tor your FREE copy 
| of the 
| New Petroleum 

Books Catalog 
which describes the na 
| ture ond contents of 
these and mony other 
| beoks pertaining to the 
| Petroleum industry 








For more data on advertised products, use Readers’ Service Cards, last page 
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any’s Oil-Field Equipment division 
leavent J. Troxclair, formerly a design en- 
gineer, was appointed sales office engineer 
in the same division, and Perry L. Steinert, 
who previously was with National Refining 
Company’s Kansas City division, was made 
sales representative for Delta’s LPG Equip- 
ment division. 


Davison Chemical Company, Davi- 
sion of W. R. Grace & Company, has 
added William V. Brown to its staff of the 
Research & Development division. He was 
assigned to the Research Engineering de- 
partment at the company’s plant at Balti- 
more, Md. Before joining Davison, he was 
with Rohm & Haas Company, working at 
the Redstone Arsenal in Huntsville, Ala 


American Cyanamid Company has 
appointed Dr. William H, Bowman as as- 
sistant general manager of its Organi 
Chemicals division. Dr. Bowman has been 
with Jefferson Chemical Company, Inc., 
for the past ten years and since 1951 has 
been vice president of the company. Jef- 
ferson is owned jointly by American Cyan- 
amid and The Texas Company. 


Byron Jackson Company, reorganiz- 
ing its Mechanical Seal Product division, 
has named H. E. Tracy as manager and 
D. F. Strang as product manager of the 
expanded division. 


Climax Molybdenum Company has 
added J, Rochard Milliken, previously with 
U. S. Steel Corporation, to its Metallurgi- 
cal Development division, where he will 
serve as a specialist on process industries 
and petroleum refining. He will head- 
quarter in Pittsburgh. 


Leeds & Northrup Company has ap- 
pointed Donald E. Moat as assistant di- 
rector of marketing. Formerly district sales 
manager in the company’s Cleveland office, 
Moat will be acting head of the Market- 
ing department, succeeding the late L, E. 
Emerich. 


Wolverine Tube, Division of Calumet 
& Hecla, Inc., has transferred R. C, Cash, 
its sales representative for Tennessee Mis- 
sissippi, Alabama and eastern Arkansas, 
from his former headquarters in Memphis, 
Tenn., to Birmingham, Ala. The new 
Birmingham office locates Cash closer to 
the center of his four-state territory 


Jones & Laughlin Steel Corpora- 
tion has opened a new oilfield supply 
store at Sherman, Texas. Manager of the 
store is Jack A. Beaird. He will be as- 
sisted by three storemen: Peter J. Fischer, 
{r» Donald E. Leiderker and Avener Neil 
Maples. Robert C. Webb, and James E. 
Underwood will serve as the store’s sales 
representatives in the surrounding terri- 
tories 


Graver Water Conditioning Com- 
pany has selected a Richmond, Va., 
firm, Atlas-Misrock Company as a 
sales representative. The 
handle Graver’s line of 
equipment in Virginia, 
southern Delaware. 


new 
company will 
waste-treatment 


Maryland and 


The Dow Chemical Company has 
elevated its Minneapolis and Cincinnati 
field offices to full sales offices and plans 
to open another sales office in Buffalo 
Marion E. Teller, with the company since 
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Compressor Salesmen Meet— 
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Sims Pump Valve Company, Inc., 
has appointed John Hanks as its sales rep 
resentative for the area surrounding 
Shreveport, La 


W. C. Norris, Manufacturer, inc., 
has placed R. L. Prestom in charge of a 
new office in Wik hita, 
Kansas. He formerly 
had been with Pacifx 
Pumps, Inc 
Other changes in 
the company’s person 
nel include the trans 


Field representatives of the Compressor division of The J. B. Beaird Company, Inc., gathered fe : oe Pes peomoten of 


recently at the main office in Shreveport, La., for an annual sales meeting. Left to right are John 


Paul W. Colvard, who 


Hendryx, W. F. Reynolds, W. W. Sentell, Dawson Lary, Gerald Pope, E. S. McRoberts, manager , wane © salcemen in the 


of the Compressor Sales division; R. W. Rademacher, assistant manager of plant storage and 


Houston office, to 


. . Odessa, Texas, here 
special contract sales; Raymond Walker and Stuart Gordon. wy * + ig Renton 


1943 and supervisor of the industrial 
chemical sales force in Chicago since 1950, 
was given charge of the Minneapolis office, 
and Edward C, Earley, who has been 
superviser of agricultural chemical sales 
in Chicago for the past five years, was 
made manager of the Cincinnati office 
The Buffalo office will be under the direc- 
tion of Eugene L. Martinez, now with the 
company’s office in New York. 


American Cyanamid Company has 
made William A. Durbin manager of its 
Public Relations department. A former 
FBI agent and one-time director of public 
relations for St. Louis University, Durbin 
had been in charge of public relations for 
Burroughs Corporation since 1950 


The Fivor Corporation, Ltd., has 
selected J. P. Wiseman, formerly president 
of the affiliated Fluor 
Corporation of Can- 
ada, Ltd., to head a 
new products com- 
pany set up for Fluor 
expansion in the man- 
ufacturing field. 
The new company 
will become an in- 
tegrated operating 
unit within the Fluor 
group. In the past, 
products activities 
have been performed 
by an operating di- 
vision within the com- - 
pany’s framework, Wiseman 


Wiseman, who had been president of the 
Canadian affiliate since 1952, joined Fluor 
in 1942 as a project engineer. A vice 
president of the parent company, he has 
been a member of its board since 1946 


The International Nickel Com- 
pany, Inc., has opened a Southeast States 
Technical Field section, as part of its De- 
velopment and Research division, to assist 
industry in a five-state area. The new sec- 
tion, headquartered in Atlanta, Ga.,' will 
serve Georgia, Florida, Alabama and North 
and South Carolina 


Haynes Stellite Company, division 
of Union Carbide and Carbon Corpora- 
tion, has appointed Frederick C. Kroft as 
its general superintendent of manufactur 
ing. He was promoted from superintendent 
of the Inspection, Process and Quality 
Control department. With the company 
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he is branch manager, 
and the reassignment 

since 1936, he has worked in the Grinding Preston of R. E, McBurnett, 
department and research laboratory and formerly stationed at 
served as a junior research engineer and Wichita Falls, Texas, and now a sales 
assistant technical director representative in Shreveport, La 

Trading places with McBurnett was 

. A, Getty, Shreveport salesman trans 
Koppers Company, Inc., has mad ao 10 Wichita Palle, Aleo assigned to 
three managerial changes in its Tar Prod the North Texas office recently was Otto 
ucts division. K. D. Means, who was man Perryman, transferred from Kilgore, Texas, 
ager of the division’s Planning department, t serve as warehouse manage: 
has been appointed graerel manages He 
was succeeded by T. L. King, who in 
turn, is being replaced as soulibens pro- Allis-Chalmers Manufacturing 
duction manager by W. B. Jackson, for Company has appointed William A 
merly with the Project section. Means, a Yost, Jr., to a newly-created position 
veteran of 40 years with the Koppers or vice president in charge of staff operations 
ganization, has held a variety of adminis He previously was vice president of the 
trative positions company's General Machinery division, In 


y STAINLESS STEEL 


WELDED GRATING 


Particularly suited for conditions such as in the 
chemical and petroleum industries. Available in 


many types of stainless from Gary Type GW-75A 
(%" 
4 


lye uy" 

x 4" main bar, 4" hexagonal cross bar) to 
Type SGW-225 (2\%4" x %" main bar, %" hex- 
agonal cross bar), Send today for full details 
Catalog PR-45 


Standard Steel Spring Division 
ROCKWELL SPRING AND AXLE CO, 
4011 East Seventh Avenue «© Gary, indiana 





For more data on advertised products, use Readers’ Service Cards, last page 





a skilled 
mechanic 
and not by 
“just some 


Established 


torch,” 


REVOLUTIONARY CONSTRUCTION 


Smooth, efficient contours .. . no weld 
“blob” around edge of ring, The flange 
is precision rabbeted into the ring joint 
gasket making deformation at that point 
impossible. 


MAC-IRON offers a complete listing 
of line and temporary strainers. The 
latter of woven wire, perforated basket 
and conical .. . all for use with raised 
face, and ring joint flanges. 


A large stock on hand is maintained; 
special strainers made to specification. 
Write direct for a catalog and complete 
information. 


The Mack Iron Works Company 
Warren and Water Sts. Sandusky, O. 


REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Guick, simple, 
lasting repair, Sizes 1/2” to 24” incl. in stock. 


SKINNER-SEAL COLLAR LEAK CLAMP — de- 
si te stop every type of collar leok in 
and gas lines. Sizes; 2” to 13" inclusive. 


M.B. SKINNER COMPANY 


TH BENT 2? IN ANA 4 A 


For more dota on advertised products, use Readers’ Service Cards, last page 


with a | 
guy ’ | pointed Harold M. Smith as assistant pur- 
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| plant in Dallas since 
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his new position, Yost will direct the firm's 
public relations, industrial relations, legal, 
purchasing, comptroller and research ac- 
tivities 


Solvay Process Division, 
Chemical & Dye Corporation, 


Allied 
has ap- 
chasing agent. Smith joined the company’s 
Engineering department in 1946, and for 
the past six years has been assigned to the 
Textile section of the Technical Service 
department 


Hortenstine Grant Wilson 


Wyatt Metal & Boiler Works, in a 
series of reassignments for 
personne], elected 
Walter B. Van Wart 
as president. Formerly 
executive vice presi- 
dent and manager of 
the company’s Hous- 
ton plant since 1929, 
he succeeds Raleigh 
Hortenstine, who was 
elevated to chairman 
of the board. 

Inge Grant, a vice 
president who has 
been manager of the 


its executive 


Van Wart 


1940, was transferred to Houston where he 
will be given general supervision over both 
the Dallas and Houston plants, He will be 
replaced in Dallas by John A. Wilson, vice 
president and works manager. 

Van Wart started with the company in 
1919 and was elected director and vice 
president in 1934. He had been executive 
vice president since 1934, the year Horten- 
stine was elevated to president. 


Twice Fifteen Equals Thirty— 


American Cyanamid Company wil! 
award 17 undergraduate scholarships and 
14 graduate fellowships in chemistry and 
chemical engineering during the 1955-56 
academic year. In addition, the company 
is providing more than $600,000 a year in 
scholarships, fellowships and grants-in-aid, 
together with medical-faculty awards and 
contributions to the United Negro Colleg: 
Fund and funds of other educational insti- 
tutions. 

Under the company’s scholarship pro- 
gram, now in its second year, junior and 
senior students receive $600 a The 
fellowship program provides $1500 plus 
tuition and fees for graduate 


year 


students in 
their pre-doctoral year. Under both pro- 
grams, $300 for 
stricted use in their chemistry and chemical 


colleges receive unre- 


engineering departments 


American Cyanamid Company has 
appointed Louis A, Melsheimer as director 
of technical service for its Pigments divi- 
Melsheimer joined the 
Calco Chemical Division in 1944 as man- 
ager of the Technical Service laboratory 
for the Pigment department. In 1952 he 
was appointed manager of technical pro- 
motion for the Pigment department 


sion, company §& 


Atlas Powder Company has added 
Thomas H., Sadler, a petroleum engineer, 
to the staff of its Central Research labora- 
tory in Wilmington, Del 


Fischer & Porter Company has con- 
tracted to build the world’s 
dustrial data reduction system for the new 
Canadian Petrofina, Ltd., refinery at Mon- 
treal. The planned Automatic 
$50,000 will automatically 
monitor, analyse and record a total of 480 
variables for all the 
units, a total of nine, at the Canadian re- 
finery 


largest in- 


Logger, a 
installation, 


process production 


The International Nickel Com- 
pany, Inc., has named M. D. Bellware 
as a member of the Welding group of the 
Development and Research division's 


Technical Service section. He will devote 


Double ceremony marked the recent presentation of 15-year ruby-set service pins by Houdry 
Process Corporation to George H. Daft, vice president in charge of finance and accounting, and 
Robert M. Shirk, supervisor of mechanical engineering, Left to right, Houdry personnel are Dr. Alex 


| G. Oblad, George F. Hornaday, C. C. Peavy, vice president; Pierre Quilleret, Daft, T. A. Burtis, 


Chaimer G. Kirkbride, president, pinning Daft; Shirk, D. E. Ardern, A. Wesley Hoge, pinning 
| Shirk; Norman R. Raupp, Raymond B. Cross, and Roy C. Hackley, Jr., vice president. 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CopPER ALLOY BULLETIN 











Bridgeport 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. 





IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 











How Inhibitors Retard 
Condenser Tube Dezincification 


Dezincification in condenser and 
heat exchanger tubes occurs as zinc is 
lost from the copper-zinc (i. e., brass) 
alloy through corrosion. This lost zinc 
leaves as a residue, or by redeposition, 
a porous zinc-free mass of copper 
having very little mechanical strength. 
When the depth of corrosion is deter- 
mined in uninhibited copper high-zinc 
alloys both on the basis of loss in 
weight and loss in tensile strength, a 
wide difference between the two final 
results is noted. This difference be- 
tween weight and tensile strength is 
due to dezincification, which leads to 
only a relatively small loss in weight 
but a great loss in tensile strength as 
shown in the graph below. 


CORROSION OF UNINHIBITED COPPER-ZINC ALLOYS 
in 1% Cupric Chloride Solution for 78 Days ot Room Temp. 
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Conditions Causing Dezincification 


Dezincification may occur when 
brass is exposed over prolonged peri- 
ods to moist or wet conditions, es- 
pecially to non-mineral, scale-forming 
fresh or salt water, when the brass 
contains less than about 85%, copper 


and when a dezincification inhibitor is 


absent. 


Dezincification is especially 
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promoted by (1) a limited supply of 
dissolved oxygen in the water, (2) the 
presence of certain salts, (3) a low 
water velocity or stagnation, and (4) 
elevated temperatures. 


Mechanics of Inhibition 

When arsenic is added to brass, de- 
zincification and the redeposition of 
copper are retarded. Arsenic forms a 
film on corroding brass. As the thick 
ness of this film increases, the electrical 
resistance of the film also increases. 
In electrolytic tests, it has been shown 
that this increase in resistance of the 
film leads to a decrease in the amount 
of current flowing through a cell to a 
point where the current drops to a 
small fraction of its initial value. The 
increase in potential is primarily due 
to the formation of the arsenic-rich 
film, the potential of the alloy shifting 
toward a more noble value which ap- 
proaches that of copper. 

Retarding Dezincification 
with Inhibited Alloys 

Dezincification often can be pre- 
vented or retarded by regular me- 
chanical or chemical cleaning, or a 
sufficiently high rate of turbulent flow 
which discourages the settling of cor 
rosive deposits on the metal surface. 
The use of dezincification-inhibited 
alloys such as Bridgeport Arsenical 
Admiralty, Arsenical Aluminum Brass, 
and Arsenical Muntz metal provides a 
more satisfactory answer to this type 
of corrosion. 

The difference in the rate of dezinci- 
fication between inhibited and unin 
hibited brasses is shown in the following 
graph. The test results from exposure 
in flowing sea water are much in line 
with the laboratory test in 1% cupric 
chloride solution. The 1% solution was 


used because accelerated corrosion in 








CORROSION RATE of INHIBITED ond NON-INMIBITED 
COPPER. ZING ALLOYS 
in 1% Cupric Chloride Solution for 78 Dey: at Room Temp. 
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Percent Copper in Copper-Tine Alloys 
this medium is comparable to that ob 
tained in sea water over a much longer 
period. These tests were designed to 
give an accurate indication of what 
may be expected when inhibited brasses 
are exposed to cooling waters and the 
tests parallel closely actual service 


conditions. 


Bridgeport ‘‘Service-Matched’’ 
Condenser Tubes 

Bridgeport's Technical Service and 
Corrosion Laboratory have acculmu 
lated through the years extensive in 
formation on dezincification and other 
forms of corrosion. This knowledge is 
used in producing Bridgeport Con 
denser Tubes that help you prolong 


the service life of your equipment and 


cut the costs due to corrosion. That's 
why Bridgeport Condenser and Heat 
Exchanger Tubes are called “Service 


Matched"—the 


to meet your individual service re 


y are custom-engineered 


quirements 
For helpful advice on the right 
“Service-Matched” Tubes 


for your application and technical help 


Bridgeport 


with your use of condenser and heat 
exchanger tube under various condi 
tions of pressure, temperature and 
corrosion, call the Bridgeport office 
nearest you, Ask for your copy of 
Bridgeport’s 156-page Condenser and 


Heat Exchanger Tube Handbook, (4018) 


For more data on advertised products, use Readers’ Service Cards, last page ZZ 


Now, an Engineer’s 
Precision Optics 


HTL’s 


Houston Technical Laboratories offers 
engineers, chemists, and physicists an 
optics design kit from which to experi 
ment and determine their exact optical 
requirements. The OP-KIT contains 
19 selected optical components (see 
photograph). 

A fitted pocket case (9% "x 3"x 1%”), 
the OP-KIT is a convenient and per- 
manent specimen library, The part 
number, exact dimensions, and specifi- 
cations of each component are printed 
in the box cover for ready reference 
All optic samples shown are ready for 
immediate delivery in any quantity. 
And from HTL, you receive Custom 
PRECISION at PRODUCTION Prices! 


549% 


HTL is also your most dependable 
source for custom precision optics 
Whatever your specialized require- 
ments, they will be filled to the most 
exacting specifications and promptly 
We welcome your inquiries. 


ORDER YOUR OP-KIT TODAY 


price of 
OP-KIT 
complete 


For more dota on advertised products, use Readers’ Service Cards, last page. 
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most of his time to iron-base alloys, par- | 
ticularly in the austenitic stainless stecls. 
Bellware has been associated with West- | 
inghouse Electric Corporation, Kaighin | 
and Hughes, Inc., The Rust Engineering | 
Company and the Atomic Energy Com- 
mission 





| Completes 50 Years— 


Harry A. Burdorf (left), vice president of | 


| Lunkenheimer Company, receives a service pin 
| marking 50 years of continuous service with the 


company. The presentation, made by H. E. Lun- 


| ken, vice president, highlighted a banquet held 


in Burdorf’s honor, at which he announced his 
retirement from business. 


Tracerlab, Inc., has elected John J. 
Wilson as its chairman of the board. He | 
previously has been associated with Sperry 
Gyroscope Company as general purchasing | 
agent and later served as president and 
chairman of Doelcam Corporation. When 

the latter corporation was acquired by | 
Minneapolis-Honeywell Regulator Com- 

pany in 1954, he became a vice president | 
and director of that company | 
Childers Manufacturing Company | 
has selected Power Equipment Company, | 
a Memphis, Tenn., firm, as its engineering 

representative in western Tennessee, north- | 
ern Mississippi and eastern Arkansas. An- | 
other company chosen to handle the Hous- 

ton Bese pct cm firm’s line of insulating | 
material in the South is J. P. Maguire 

Company, a New Orleans concern, picked 
as representative for Louisiana and south- | 
ern Mississippi 


J. F. Pritchard and Company has 
chosen Factory Sales & Engineering, Inc., 
a New Orleans firm, as its sales representa- 
tive for the southern portions of Louisiana 
and Mississippi. The new agent has been 
handling cooling-tower sales in that area 
for several years. 


Rhodia, Inc., has appointed Burhans- 
Sharpe Company as its sales and service 
representative in the Pacific Northwest. 
The new agent headquarters in Seattle. 


Allis-Chalmers Manufacturing 
Company has selected T. E. Greve Elec- 
tric Company, a Houston firm, as its rep- | 
resentative for motors and controls in 17 
counties in the southeastern and east cen- 
| 





tral sections of Texas. Area served by the 
new distributorship includes the counties 


of Austin, Brazoria, Brazos, Burleson, 


PETROLEUM 


REDUCE THE CHANCE 
OF USING THE WRONG 
VALVE LUBRICANT 


ELIMINATE LARGE 
WAREHOUSE STOCKS 


ONLY 


DESCO 


PLUG VALVE 
LUBRICANTS 


ARE All YOU NEED 


no matter what passes 
thru your valves! 


No matter what the fluid or its 
temperature, Desco Lubricants are 
guaranteed to STAY in your valves 

. and 4 types are all you need. 

Desco Lubricants will not harden 
or coke-up because they are ALL 
lubricant and contain no inert 
material. 


SN . 


CONVENIENT STICKS OR BULK 
Packed in clean, convenient sticks in 
5 sizes for gun or jack screw. Also in 
5-quart, 5-gallon, 100 Ib. and 400 Ib. 
bulk containers. 


The Only Complete Plug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 
804 Louisiana Ave. Shreveport, La. 
Sales Offices in All Principal Cities 


DELTA-DESCO 


PLUG VALVE 
EE tuBrRICcantTs 
AND EQUIPMENT 


es 


LUBRICANTS FITTINGS GUNS LUBRICATORS 
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No galling 


in “making up” 










Hardness-Differential, built into 


seats of Rockwood’s new Union #603 


The male seat of the new Union is 
specially treated to make it 150 
Brinell harder than the female seat. 
Result: no galling in‘ making up”’ 
long service. 

New Rockwood Union #603 seats 
are forged in place and double locked 
under 100,000 and 400,000-pound 
pressure. Both seats are made of 
corrosion-resistant AISI moly- 
chrome steel. 

Rockwood’s exclusive cold forging 
process results in completely inter- 
changeable parts and higher resist- 
ance to tough working conditions of 


does it! There’s no other Union like it. 


expansion, contraction, shock, jar 
and vibration. Because plug type 
ball-to-cone design eliminates sharp 
corners or edges, your pipe fitter 
won't scratch or damage seat in 
tight places. 

Another big Rockwood Union 
#603 plus is “Rockwoodizing.”” A 
special coating process, applied after 
threading, that protects entire Union, 
including thread, against corrosion. 

Get the seats with the Hardness- 
Differential built right in your 
Unions will be“ sitting pretty.’’ Mail 
coupon today. 





ROCKWOOD SPRINKLER COMPANY 


Worcester 5, Massachusetts 
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These seats keep Rockwood Unions 


“Sitting Pretty” 




















ROCKWOOD SPRINKLER COMPANY 
936 Harlow Street 
Worcester 5, Massachusetts 


Please send me prices and further 


data on the new Rockwood Union 


#603 


the ne 


Name 


Compe 


City 


For more data on advertised products, use Readers’ Service Cards, last page 


I would also like the name of 


arest Rockwood distributor. 





ny 


Zone State 












REFINERY 


LIQUIDATION 
Pocatello, Idaho 


TOWERS 
4 x 59’ 23 trays, 160 PSI. 
7’ 6 x 41'7" Reactor, 160 PSI. 
4 6 x 40’ 13 Trays, 180 PSI. 
2' x 47’ 20 trays, 200 PSI. 
2' x 47’ 20 trays, 375 PSI 
3’ x49 26 trays, 425 PSI 
2' x 37’ 16 trays, 250 PSI 
5’ x36’ Scrubbers, 240 PSI 
FURNACES 
Crude Oil, 8 million BTU/hour comb. oil 
& gas burners, chrome tubes (2) 
Cracker, light oil, 10 million BTU/hour 
comb. oil & gas burners, chrome tubes 
Vacuum, 15 million BTU/hour comb. oil & 
gas burners, chrome tubes. 
HEAT EXCHANGERS 
Stee! Tubes, 94 to 550 sq. ft. (5) 
Adin. Tubes, 140 to 440 sq. ft. (7) 
PUMPS 
HOT OIL 
TRANSFER 
CENTRIFUGAL 
COMPRESSORS 
170 to 300 CFM Elec. & Steam. 
1406 SCFM Gas Driven. 
LOADING RACKS 
28 and 8 Car Railroad, 3 & 2 Truck. 
STEEL BUILDINGS 
(11) from 150 sq. ff, to 2500 sq, ft. 
BOILERS 
3153 HP 160 PSI Water Tube. 
1—250 HP 150 PSI Stirling. 
ETHYL BLENDING PLANT 
Complete Unit. 


METERS & CONTROLS 
Quantity—All Types. 


PIPE, VALVES & FITTINGS 
Ve" to 12” Welded and Seamless. 
STORAGE TANKS 
(45) from 500 to 35,000 bbi. ALL WELDED 


WRITE FOR COMPLETE 
INVENTORY 
(EQUIPMENT FROM OTHER 
LIQUIDATIONS) 

Hot Oil Pump 5x 12 Worth. Diesel drive 


Tower 3’ x 44’, 18 trays, 300 PSI. 
Building 130’ x 360’ Bow String Truss 


DIESEL GENERATOR SETS 
3—Busch-Sulzer 3060 HP, 240 RPM Diesel 
Engines, direct coupled to 32700 KVA 
E.M.C. Alternators, 3/60/2300/4160, 
with all accessories. New 1943 
BOILERS 


(3) Kewanee Firebox Boilers, 304 HP, 125 
HP, 125 PSI WP, Series 500, Model 
590. ASME & Natl. Board stamped. 
New 1942. 


Heat & Power Co., Inc. 


60 East 42 Street 310 Thompson Bidg. 
Wew York 17, W. Y. Tulsa 3, Okla. 
Murray Hill 7-5280 Diamond 3-4890 
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Colorado, Fort Bend, Galveston, Grimes, 
Harris, Jackson, Matagorda, Montgomery, 
San Jacinto, Walker, Waller, Washington 
and Wharton. 


Dickey Gorrie 
Bailey Meter Company has made th: 


following changes in its top management: 
Paul S. Dickey, former vice president and 
a director, was elected president succeed- 
ing Robert S. Coffin, who has been made 
chairman of the company’s executive com- 
mittee and named as a management con- 
sultant. Harvard H. Gorrie, chief engineer, 
was elected to vice president in charge of 
all engineering activities, and Raymond D. 
Junkins, head of the company’s patent 
staff, was elected a vice president and 
director 


Junkins 


Climax Molybdenum Company ha; 
appointed Benjamin H. Danziger as man- 
ager of catalyst and pigment development 
in the Chemical Development division, He 
will develop applications of molybdenum 
in catalyst and pigments. With the company 
since 1952, he recently has been serving 
as a chemical development engineer. Be- 
fore joining Climax Molybdenum, he was 
with Ruberoid Company as a production 
supervisor 


Carrier Corporation, establishing a 
national headquarters for its Bryant Divi- 
sion, has acquired an industrial site for 
administration, sales, engineering and 
research offices near the Bryant manufac- 
turing facilities in Indianapolis, Ind, Divi- 
sional home offices will be moved from 
Cleveland 


Laclede-Christy Company, Division 
of H. K. Porter, Inc., has advanced Burton 
N. Wright to sales manager for the com- 
pany’s St. Louis, Mo., district. With the 
company since 1947, Wright served as sales 
representative in Memphis, Tenn., and 


later as assistant district sales manager in 
St, Louis 


Minneapolis Honeywell Regulator 
Company president Henry F. Dever has 
been elected president of the Scientific 
Apparatus Makers Association. He suc- 
ceeds Edward J. Albert, president of 
Thwing-Albert Instrument Company in 
Philadelphia 


Hercules Powder Company has mad: 
Carl W. Eurenius assistant general man- 
ager of its Cellulose Products department 
Director of sales for the department since 
1948, Eurenius was succeeded by Werner 
G. Brown, formerly his assistant 


American Cyanamid Company has | 


named Raymond L, Cassell as divisional 


chief plant engineer for the Organic 


Chemicals division. He will be responsible | 


for the administration of the Plant Engi- 
neering department at the company’s 
Bound Brook, N. J., plant, and will have 
staff responsibility for Plant Engineering 
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WHERE IT 
COUNTS! 


IRVING 
“GRIDSTEEL” 


CONTOUR 
RETAINER MESH 


Used with 
Castable Ganister Linings 
in Refractionating Units 
in Petroleum 
& Chemical industries 


Riga tor 


* Thermal Cracking Units 

* Cyclones 

* Fluid Catalytic Regenerators 
* Fluid Catalytic Reactors 

* Hydroformers & Reactors 

* Flue-Gas Stacks & Ducts 

%* Catalyst-Carrying Pipe Lines 


REDUCE 


EXPENSIVE 
SHUTDOWNS 


by using 
Irving ““GRIDSTEEL”, 


the quality contour retainer mesh. 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS of 
5090 27th St., Long Island City 1, W. Y. 
1890 10th St., Oakland 20, California 
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Heat Transfer 


Surfaces 
CLEAN... 


SPECIFY 


Exchangers 


iF you are all “gummed up" with @ tough heat transfer problem, 
Vogt Scraped Surface Exchangers will provide the answer. They 
have patented scraper elements which prevent fouling of the 
heat transfer surfaces and insure the highest rate of heat ex- 
change between the product and the cooling or heating medium, 
The scrapers also continuously agitate the fluid and assist re- 
moval of solids from the unit. 
DOUBLE PIPE EQUIPMENT is available in two types; EXCHANGERS, 
for cooling with water, brine, and cold filtrate, and for heating 
with steam or hot liquids; and CHILLERS, for use with volatile 
refrigerants such as ammonia, propane, and Freon. Both types 
have 8" jacket pipes and 6” inner pipes with scrapers. 
"DOUBLE PIPE UNIT. Drive end close-up of 12 section unit under SHELL AND PIPE TYPE UNITS are designed for use with volatile 
test in our shop. refrigerants and for heating fluids with steam or similar heating 
mediums, They consist of large welded shells each containing 
seven 6" scraped pipe sections. 


Vogt Scraped Surface Exchangers serve profitably as oil chillers, 
crystallizers, and heaters in many processes in the petroleum end 
chemical industries. Their application to your heat transfer prob 
lems will receive the prompt attention of our Engineering staff 


Write for Bulletin PE-? 


HENRY VOGT 


MACHINE CO. 
LOUISVILLE 10, KENTUCKY 


Branch Offices: 
"SHELL and PIPE UNITS, T of fi its installed © leadi 
man 6 UC MEW YORK © PHILADELPHIA © CLEVELAND © CHICAGO 


*Patented 
ST. LOUIS @ DALLAS @ CHARLESTON, W. VA. 
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Sheffield 
holts beat 
hig league 
baseball 
deadline 


HEFFIEL 
S a 0 


High-Strength 
Structural Bolts 


Structurals of Kansas City’s Major League Stadium were bolted together in record time. 


When Kansas City acquired the American League franchise 
from Philadelphia last November, the old city ballpark had to be 
rebuilt to major league standards in time for the new 

Kansas City Athletics opening game April 12. It was done, 
thanks in no small part to the speed and ease of installation of 
Sheffield High-Strength Structural Bolts. 


Two men can fit and tighten approximately 400 bolts in a working day, 
compared with 300 to 350 rivets for average four-man riveting crew. 


The cost of an installed high-strength bolt is estimated by many 
erectors at 50¢ as against 80¢ for a rivet. Sheffield High-Strength 
Bolts, because of their greater clamping and load 

strength, add to the life of the structure... 

stay tight even under vibration caused by 

thousands of feet stomping in unison. 


SHEFFIELD STEEL 


Division 
ARMCO STEEL CORPORATION Write for copy of High-Strength solt 
SHEFFIELO PLANTS HOUSTON KANGAS CITY TULSA book entitled “Successor to the Rivet.” 
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operations throughout the division. 
Cassell joined the company in 1934 as 
chief draftsman. In 1944 he was named 
assistant chief engineer, and in 1949 chief 
plant engineer. Prior to joining Cyanamid, 
he was assistant to the president and chief 
engineer of Duke Power Company 


Eagle-Picher Company has named 
Pascal M. Rapier as process engineer at 
its Clark, Nev., plant. Previously with 
Great Lakes Carnon Corporation at its 
Dicalite division plant in Walteria, Calif., 
Rapier also worked with U. S. Industrial 
Chemicals, Inc., as a plant engineer at 
Pensacola, Fla. 


General Electric Company has ap- 
pointed Edmund K. Nock as supervisor of 
land sales for its Medium Steam Turbine, 
Generator and Gear department, Nock, 
who joined the company as an engineer 
traince in 1948, has been a turbine spe- 
cialist in the district sales office at Dallas 
since 1952 

The Electric Controller and Manu- 
facturing Company has transferred 
Clayton G. Findlay to St. Louis, Mo., 
where he will serve as manager of the 
company’s district office. He has been a 
member of the engineering sales staff at 
the company’s office in Chicago for the 
past eight years. 


The Foxboro Company has established 
ten regional sales divisions. Administered 
by H. O. Ehrisman, newly-appointed gen- 
eral sales manager, and J. J. Burnett, 
field sales manager, the new regional struc- 





STANDARD 
RED LINE 


& 
CLEAR 
Up to 500 Ibs. 


MASTER 
CLEAR & RED LINE 
EXTRA STRONG 
Up to 600 Ibs. 
Made in Lengths up to 144” Long 
‘And Outside Diameters %”, 14”, %", 
%”, h”, 1”, 1%”, 1%". 
High Pressure Composition 


ERNST RUBBER GASKETS 


All sizes to fit your gages and valves 


FIG. 21—Lip Mold FIG. 22—Standard 


ERNST WATER COLUMN & GAGE CO. 


Send for Catalog LIVINGSTON, WN. 2. 
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HELP WANTED 





THE STANDARD OIL COMPANY (OHIO) 


Manufacturing (Refining) Department 
is looking for 


CHEMICAL ENGINEERS, 
CHEMISTS, and 
MECHANICAL ENGINEERS 


with one to five years experience in petroleum refining or related 
activities 
for staff work primarily in Cleveland, Ohio 
Possible employment in Toledo, Lima, or Cincinnati, also 


Applicant should have the following educational background and indus 
trial experience: 


Chemical Engineers: B.S. or higher degree and experience in develop 
ment, pilot plant operation, process design, process trouble shooting, 
refinery process engineering, economic studies, or related work back 
ground. 


Chemists: B.S. or higher degree and experience in product and process 
research or development. 


Mechanical Engineers: B.S. or M.S. degree and experience in process 
equipment construction, design, inspection, or maintenance, petroleum 
product testing and field evaluation, or related work background 


Age range 22-32 


Salaries commensurate with experience and level in organization 
Advance on merit basis. 


If you can qualify and are looking for a permanent job with a growing 
but secure midwest company, write, giving full information on education, 
industrial experience, military experience, and personal data to E. G 


Glass, Jr., 1737 Midland Building, Cleveland 15, Ohio 








ADMINISTRATIVE ENGINEERS 


Major Oil Company 


in view of company expansion, positions 
available involving the following: 


Refinery operations research. 


Cost analyses and economic research studies in proposed expansion 
programs. 


Review of field operating problems. 
Review of field capital investment and operating expense budgets. 


Coordination of manpower and technical assistance problems for 
new units. 


Employment will inclued overseas assignments. 


Candidates should possess a 6.5. in M.E. or Ch.E. plus several years of 
experience in the Petroleum industry 


Send detailed resume: Box No. 205-R, Petroleum Refiner, Houston, Texas 


























HELP WANTED 


AREA ENGINEERS 


Several graduate engineers with 
minimum 5 years’ experience super- 
vising maintenance engineering func- 


tions in oil refining or producing 
Petroleum Refiner New Classified Rates facilities, power plants, heavy indus- 


RATES: Recular Classified (undisplayed) set in this size type: 12 cents per word. Minimum trial installations, manufacturing 

cooree $3, ae — ogerens our one coanee ere eaeee Syesesen aang ae Aa a plants, or related operations. To 
uation wanted ada, ec r word, splay ads, set in suitab arger pe Ww r atali “ae * os 

border, $12 per column teas douations wanted ‘atantan ads, $6 per p frome Mes, Ten percent establish technical supervision, pro- 

discount for two or more insertions of same copy in consecutive issues. All Classified ads payable cedures, maintenance operations and 

in advance, Copy deadline: 26th of month preceding date of issue. Send copy and checks to: schedule routine and spec ial work 

Classified Advertising, Petroleum Refiner, P. ©. Box 2608, Houston, Texas. 


for major oil producing and refining 
* * * + * * * * * * * * 7 * ” * 


operation with all supporting facili- 
ties; i.e., housing, feeding, recrea- 
FOR SALE FOR SALE 


tion, etc. 


Salary commensurate with back- 
J U S$ T p U a Cc a A y e D t ground and experience. Write giving 
* full particulars regarding personal 
history and work experience. Please 
Complete Compressor Station include telephone number 
4—1-R KVG-6 gas engine compressors, %3—100# vessels, 10’ x 20’, 6’ x 20’, 

6 . H are H 8’ x 16’ 
Po ~ gy Suingtate WER accenestes. 4—Centrifugal pumps, 2000 GPM, 90° ARABIAN AMERICAN 
y000 mew spare parts hd; 400 GPM, 290° hd; 60 GPM, OIL COMPANY 

2—I-R Starting Compressors, Model 4 47 w ‘Keil 2400 ft. ADM 505 PARK AVENUE 
25-C, explosion-proof motors why rooees | wre NEW YORK 22, NEW YORK 
PRICED FOR IMMEDIATE DISPOSAL—WRITE, WIRE, PHONE 


Liquidation—Levelland, Texas 


6’ x 58’, Chrm. lin. tower, 20 tray, 50#, 5’ x40’ Chrm. lin. 90% vessel CHEMICAL ENGINEERS 
mfgd, ‘51 Steel & chrome pipe, valves, fittings, pee ig : 
6-6" x 55’; 6 x 27’; 5 x 27’; 42” x new chrome strips and sheets and Gro with um 3 years’ process 
49’; 30” x 35’ steel towers many other items. design experience in oil refinery or surface 
oil producing facilities. For New York of- 
Equipment Elsewhere fice. Must, however, be willing to relocate 
7’ x 26'—SS, 10 tray, 50# i— Bi NiCh 14 St, 325 GPM, 4620’ hd. in foreign operation at some future date. 
7'-6”" x 56’, 30 tray, 454 6—715 sq. ft. Atmos Ht. Exchs. ADM Also Chemical, Mechanical and Electrical 
2' x 60’, 560% 10—Steel heat exchangers, 1500, 360, Engineers with comparable or related ex- 
5—300# vessels, 8’ x 30’, 7’ x 30’ 260 sq. ft. perience are needed for process and 
1—Gould 16” pump, 15,000 GPM, 30—Stainless steel Atmos. Ht, Exchs. project work in Arabia. Assignments and 
135’ hd. 715, 477, 108 sq. ft. salary commensurate with experience and 
1—Gould 6 stage, 300 GPM, 1800’ hd. 6—ADM Ht, Exchs. 780, 450 sq, ft. training. 


Write giving full particulars regardin 

Consult us for Petrochemical Equipment Scien Clteey end Gah ieoehenn. 

We have a large stock of equipment such as: Driers, Filters, Mixers, Flakers, Please include telephone number. 
Vessels, Pumps and Compressors of all sizes. Also steel and stainless steel pipe, 


valves, fitting. Recruiting Supervisor, Box 23 
New York Office: 2401 3rd Ave. — Phone CYpress 2-5703 ARABIAN AMERICAN 


os OIL COMPANY 
EQUIPMENT COMPANY pe ae pen 
BL Wor SAN CT SUE, uSTN & TOS ——e 


formation bene 

















Recruiting Supervisor, Box 65 


























®PFOR BALE: Surplus Walworth Limitorque j | t 

Motor Control Valves, 4” thru 18”. Detaile Plant Equipment nspec or 
furnished on request. Write, wire or phone . . — 
Purchasing oo Texas City ~ + Reig ng Graduate engineer with minimum 10 
P, O. Box 1271, Texas City, Texas. Ph, 56-4451. years’ experience in design or inspection 
of petroleum processing plants and 
equipment. Five years of this experience 
must have been in inspection work en- 





_ : . : = FLOW INDICATORS tailing general knowledge of all facil- 


‘ ae . ) ities. Develop inspection methods, super- 
_ | All sizes up te , vise and conduct inspections and advise 
BUY “GUARANTEED RELAYERS” FOR CARY y operations on codes and equipment limi- 
> Td ERNST) Se tations in a major oil installation located 

Handle more cars better — spend less to 4 Water Column & Guye Co “ in Saudi Arabia. 
install & maintain with Foster Relayers. VINGSTON, N pous.e Write giving full particulars regarding 
“Open-stock” shipments, all sections 124 personal history and work experience. 
thru 1754 Switch Materials, Track items. Please include your telephone number. 


Recruiti isor, Box 7 
Send catalogs [) Rails (_) Track Equipment SITUATIONS WANTED ecruiting Supervisor, Box 73 


{_) Send Free ‘Track Maintenance’ Book ARABIAN AMERICAN 














ee 8S THCHNICAL sales engineer—B.8. Petroleum 


f 1PM eka, :-? Engineer, 3 years field experience, single, 27 OIL COMPANY 
; wie pea teh?) we ae veteran, personable, to represent sou.d, re 
I i. I OS fi E KR i putable, aggressive laboratory, equipment or 505 Park Avenue 
we, ann industrial firm in New York City or Bast New York 22, New York 


Coast area. Have selling experience. A bk 
Bares, 16 Liberty St., Little Ferry, N. J 











For nore data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER Vol 34, No. 8 








HELP WANTED 


HELP WANTED 


PROFESSIONAL SERVICES 





THE DOW CHEMICAL 
COMPANY 


Texas Division 
FREEPORT, TEXAS 
Offers Opportunities for: 


Organic Chemists 
Analytical Chemists 

Polymer Chemists 

Physical Chemists 
Chemical Engineers 
Mechanical Engineers 


with 
B.S., M.S., Ph.D. Degrees 


0 to 5 Years Experience 


Positions available for qualified 
candidates in Organic and Inor- 
ganic Research, Development, Or- 
ganic and Inorganic Production, 
Process and Plant Design, and 


Analysis. 


Moving Expenses Paid 


Good Housing 
Conditons 


Qualified applicants please submit 


resume and record of college 


work to: 


D. M. DUGUID 
The Dow Chemical Co. 
FREEPORT, TEXAS 





REFINERY 
ENGINEERS 


needed in 


SOUTH AMERICA 


Attractive staff positions are available 
with affiliates of Standard Oil Company 
(N.J.) for qualified experienced technical 
gradvates. 

MECHANICAL ENGINEERS—Must be thor 
oughly qualified and experienced design 
and/or maintenance of refinery or chemi 
cal plant equipment including piping, 
pressure vessels, heat exchangers 
CHEMICAL ENGINEERS—Assignments in 
process engineering would include control, 
design, economic studies and/or prepara 
tion of refinery operating programs 
CHEMISTS—Assignments in control or de 
velopment laboratory will include product 
quality control and/or investigations of 
problems of developing new products and 
processing methods 
Attractive salaries, liberal 
savings program offered 


annuity ond 


Write, giving age, marital status, educa 
tion and details of previous experience 
Box 308-P, 

RADIO CITY STATION, 

NEW YORK 19, N_Y 














18 branch offices 


ten regional offices are 


ture will include 
Managers of the 
H. H. Michelmore, New England 
Huckman, New York; J. B. 
Philadelphia; A. H. Shafer, 
E. W. Prendergast, 
Lee, Cleveland; J. J. Connelly, Chicago 
E. L. Stark, Dallas; L. W. 
ton, and R. E. Rogers, San Francisco 


Pittsburgh 


Suppliers... 


August, 1955—PrTROLEUM 


LOS ANGELES AREA 


Process Design Engineers 


Must have degree in chemical en- 
gineering; minimum of five years 
experience in petroleum refinery 
design; capable of evaluating 
process flow diagram and equip- 
ment specifications. Follow through 
on mechanical design of facilities. 
Will be expected to make inde- 
pendent analyses and exercise in- 
dividual judgment. Please write to 
Chief Design Engineer and give 
full details of personal history and 
work experience. Provide refer- 
ences and include phe ‘ograph. 


General Petroleum Corporation 


A SOCONY-MOBIL COMPANY 


3700 West 190th Street 
TORRANCE, CALIFORNIA 


COOLING TOWERS 
CLEANED 
“ON STREAM” 


Complete service is now available for “on 
stream” cooling tower cleaning 


NO DOWN TIME 


immediate results in increased efficiency and 
decreased water replacement rate 
We also clean any size lines thoroughly with 


the exclusive ROTO-ROD machine which re 
sand, 

References 
Call or Write 


ROTO- Rooter 


LINE 


moves sludge, 
Free Estimates 


calcium deposits, etc 
No Obligation 


SEPTIC — COOLING TOWER CLEANING 
ce | 
JAckson 8 -5301 


HOUSTON 6, TEXAS 


Industrial Division 
2023 WESTHEIMER 





FOR SALE 








Pressure Vessels 


Suitable; Coke Drums—Vacuum & Asphalt 
Units—Propane Tanks 

13—10' ID Dia. x 40’ long x 2%" to 3 
Shell. Heads 34" to 3”. WP 60027 
and 5007 PSI 

6—8' ID Dia. x 40’ long x 2” to 2%" Shell 
Heads 2\4'"—WP 500# PSI 

All used, excellent condition, code welded, 

manufactured by A. O. Smith. Priced near 

salvage value for prompt delivery East 

Chicago, Indiana 


MID-STATES 
PIPE & SUPPLY CO. 


Box 2534 Ph. Cherry 2-9128 
Tulsa, Okla. 














E. R. 
Deaderick, 


Atlanta, G: a. LL. 


Parten, Hous- 


REFINER 








EQUIPMENT WANTED 





® WANTED—Hor 

type uch as M 
ndit n at 

Petr eum ite 


National Can Corporation has 4 
new assistant plant manager for its facili- 
is Folke W 
plant for the 


ties in Chicago. He Anderson, 


superintendent of the past 


ten years 


) 


HELP WANTED 


ENGINEER 
* 


This senior position on the engineering 
staff of a progressive organization on the 
East Coast with a world-wide reputation 
in the petroleum and chemical fields re 


quires an exceptional man 


He must have an ME or ChE degree, at 
least 8 years’ experience, 5 of which must 
have been in applied thermodynamics, 
and the ability to analyze problems in 
material selection related to corrosion, to 
improve design methods and standards 
and to achieve economies in process re 


quirements and equipment costs 


it is an exacting but worthwhile job. If 
you're interested and can meet the quali 
fications and challenge of the work, send 
us complete details 


Box 204-8, Petroleum Refiner, Houston 
Texas 


For more data on advertised products, use Readers’ Service Cards, last page 
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' HEAT TRANSFER 





| 


& & 


guarantee 


Condensate depression 
cc of oxygen per liter in condensate 


0 


0.01 


oie PP a 
mit Yt ol” ayaa: hig ie 


ln nt 


actual performance 
0 


no measurable amount 





This 50,000 sq. ft. steam surface condenser was 
installed by Lummus for Carolina Power & Light 
Company, Goldsboro Steam Electric Generating 
Plant, Goldsboro, N. C., Ebasco Services, consult- 
ing engineers. The unit is a deaerating type con- 
denser of Lummus’ patented design, serving a 
66,000 KW turbine. 

After three years of operation, it is still meet- 
ing and exceeding the original performance guar- 
antees, as tabulated above, under all conditions 
of operation. 

The unit was designed to condense 400,000 
pounds/hr. of exhaust steam from the turbine at 
2.10” Hg. abs. and deaerate the condensate. In 
addition to the condensate the unit must deaerate 
50,000 pounds/hr. of drains from feed-water heat- 
ers and 100,000 pounds/hr. of cold make-up water 
at ambient temperature. The drains and make-up 
water enter the condenser above the tube bank 
and are deaerated in the Lummus patented de- 
aeration section, Tests run with supersaturation of 


air in the cold make-up were handled with com- 
plete removal of oxygen and other dissolved gases 
without any unbalancing of the system. 

Lummus-designed equipment gives results of 
this caliber consistently. May we sit in with your 
engineers on the project coming up? 


THE LUMMUS COMPANY, Heat Exchanger Division, 385 
Madison Avenue, New York 17, N.Y. « Atlanta «+ Boston 
Chicago « Cincinnati «+ Cleveland « Dallas «+ Denver 
Detroit « East Chicago (Indiana) « Houston « Kalamazoo 
Kansas City « Los Angeles « Minneapolis « Nashville 
New Orleans «+ Newton (Iowa) « Niskayuna (New York) 
Omaha « Pittsburgh « Salt Lake City « San Francisco 
Springfield (Mass.) * Syracuse « Toledo «+ Wayne (Pa.) 
Athens « Buenos Aires « Caracas « The Hague « Lima 
London « Mexico City « Montreal « Paris « Rome « SanJuan 


Fabricated Piping Division Plant at East Chicago, Ind. 


Steam Surface Condensers + Evaporators + Extraction 
Bleeder Heaters «+ Jet Air Ejectors + Steam Jet 
Refrigeration « Barometric Condensers « Heat Exchang- 
ers for Process and Industrial Use 
Pipe Line Coolers. 


Steam 


¢ Process Condensers 


LUMMUS 


THE LUMMUS COMPANY, HEAT EXCHANGER DIVISION © 385 MADISON AVENUE, NEW YORK 17, N. Y. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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What's New In Equipment... 





This simplified cross section shows the flow of air and gas through 
the gas turbines. Air enters the axial compressor at the lower left. The 
thirteen stage unit discharges air into the combustion chamber at the 
upper left where it is mixed with either liquid or gasoeus fuel ond 


New gas turbine offers flexible 


application features 


A new type industrial gas turbine has 
been announced by Clark Brothers, one of 
the Dresser Industries, and has been used 
in the Turbo Metiule Power Plant built for 
the Navy. In this application the power 
plant is a coraplete self-contained 5,500 
KW power plant fhe prime is a 
simple open cycic dual shaft flow 
gas turbine direct driving a two pale gen 
erator. This entire unit is self-contained in 
a single rail car 


mover 
scrics 


The gas turbine consists of an axial- 
flow compressor and an axial-flow turbin« 
with two shafts. The first (high pressure 
turbine drives the axial-flow compressor 
supplying combustion air. The second tur 
bine running independently drives the load 
generator directly at 3600 rpm. The tur- 
bine is designed for normal operation at an 
inlet temperature of 1350 I 

The unit is designed as a multi-fuel unit 
and will accommodate gas, light 
heavy oil as the fuel. For process applica- 
tions this type gas turbine can be easily 
matched to the specific requirements of the 
application. It is a departure from previous 
practices in the United States. The unit 
involve 8 a gas wenerator consisting of an 


oil, of 


August, 1955—PerTROLEUM 


actual compressor, single combustion cham 
ber and a turbin« 

It provides a source of hot gas which is 
supplied to one 
turbines 


or more separate output 
rhe output turbines can be simi 
lar in design to the flow turbine being used 
in nitrate acid plants today 


| he Se 


temperatures and 


units operate at relatively low 
eliminating the 
costly aspects of a turbine. The 


blade 


axial or 


stresses 
rotary con 
bolting and root designs 
are simplified. Either high-effi 
ciency radial-flow turbines may be used An 
arrangement of this sort has been proven 
n operation for eight years. Future 
accommodated 


For further information 


struction, 


trends 
to reheat may be 


Circle El on Postcard 


Builders-Providence, Inc., a division 
of B-I-F Industries, is announcing the de- 
velopment of a simple, sensitive, and low 
cost transmitter designed especially for low 
pressure industrial service. Known as the 
Balan-Cel Pneumatic Transmitter, Model 
ATD, this compact unit operates on the 


REFINER 


burned. The hot gases enter the high pressure turbine, center, which 
turns this turbine and also turns the axial compressor connected to it 
Next, the hot gases enter the low pressure turbine, right, which is 
connected to the load 


force-balance principle and delivers a pneu 
matic output proportional to changes in 
loading pressures. The output may be a 
direct or inverse function of a single loading 
pressure or of the difference or sum of more 
than one loading pressure. The BalanCe! 
Iransmitter is ideally suited for measuring 
rate of flow, loss of head, liquid level, and 
pressures up to 35 psi. The transmitter is 
simple to install and contains no delicate 
or complicated parts. It is not affected by 
air supply pressure changes, has a minimum 
output pressure of 3 ps 
zero drift 


and is free from 


’ 


Complete details are available on this 


new development, Simply 


Circle E2 on Postcard 


Low in cost, the Eco 
purpose, rotary 
designed and 


ue arless, multi 


type displacement pump 
manufactured by Eco En 
gineering Company is now available with 


a self-lubricating carbon-graphite impeller 


The following advantages are reported 


1. The carbon-graphite impeller is self 
lubricating. Dry runs caused by fluid cut 
off will not harm the pump 


». Carbon-graphite is chemically inert 


in water, oils, solvents and many corrosive 
chemicals 


This material is highly resistant to ther 
mal shock, making possible the use of the 
pump in the temperature range from /0 


to 400° 
The Eco with 


pump ‘ arbon-graphite 


2 
239 





impeller is available in capacities from I 
TL AAI a PA ESE Eo 10 gpm with pressures up to 150 ps 
and is recommended for water systems and 
chemical pumping operations of all types 
Pump housings are available in bronze, 
While “Automatic” Sprinklers are | stainless steel, synthetic rubber and Has- 
generally conceded to be industry's most effective telloy C. For complete engineering details 
Y on this new development, simply . 
weapon against fire, production methods and occupancy hazards 

in most manufacturing plants are undergoing constant change. Circle E3 on Postcard 
For example: An improved system for paint application or 
metal de-greasing can increase the hazard of fire a hundred 
fold. And, standard sprinkler protection may not be enough to 

detect fire fast . . . extinguish fire instantly. 


That's where “Automatic” Sprinkler's ENGINEERED Special Hazard 

PROTECTION enters the picture. Employing such accepted methods 

of fire extinguishment os FIRE-FOG, AIR FOAM, CO? and 

DRY POWER, with fixed temperature, Rate-of-Rise, flame, smoke, 

flash or vapor detection—hidden and inherent fires of materials 
and operations are ferreted out and extinguished well in 


advance of sprinkler system operation. Floating Roof for tanks has been de- 
veloped by Wyatt Metal & Boiler Works 
and is being produced in three new types 
The roofs are of rigid design which permits 
only moderate deflections, thus assuring 
excellent drainage. There is no space be 
neath the deck where vapors may accumu 
late, thus lessening the possibility of corro 
sion of the deck plates. The annular spac: 
between the roof perimeter and the tank 
shell is sealed at the oil surface by synthetic- 
rubber-asbestos-cloth sealing material 


The sealing mechanism consists of lone, 
heavy galvanized steel shoe plates, and a 
positive, mechanical expanding mechanism 
| forcing the shoes outward against the shell 
with uniform pressure over the entire area 





- 


Hkme.’ — ae 
prereset 


of the shoe. The design reduces evaporation 
losses at the edges of the roof and lessens 
the possibility of corrosion in the space 
housing the sealing mechanism. There ar 
no structures above the roof deck plates 
The roofs, therefore, are clear and, as a 
result, maintenance costs are minimized 

lo get detailed information on these new 
roof structures 





Circle E4 on Postcard 


ENGINEERED Special Hazard 
PROTECTION should be planned in advance of actual 
plant production, and the proper safeguard incorporated in the 
design or set-up of the equipment. In this way, out-of-service time 

and costly future alterations can be eliminated. 


“Automatic” Sprinkler maintains a staff of Special Hazard 

ENGINEERS within easy reach of the 48 States and many foreign 

lands, Consult them in advance. They can help you to minimize 
fire loss and avoid costly shut-downs. 


| 
| 
| 


CORPORATION OF AMERICA 


YOUNGSTOWN, OHIO | Valve Handwheel Torque Reducer fo: 


installation on large Saunders Patent Dia 
phragm Valves has been introduced by 


Offices in Principal Cities of North and South America 


For more date on advertised products, use Readers’ Service Cards, last page PeTroLeumM REFINER—Vol. 34, No 





the ultimate in 


VERTICAL SHAFT DRIVES 


PHILADELPHIA 


la \e OTOREDUCE 


a" an a 
> * 


ty 


The ultimate in compact, neat and sturdy vertical 
motoreducers. These reducers have given outstand- 
ing performance in thousands of industrial applica- 
tions requiring a reliable Vertical Drive. 

Because of the unique single casing and bolted- 
on motor construction, mounting and installation is 
simplified through elimination of extra baseplates 
and couplings. The planetary reduction gears pro- 
vide an extremely rugged drive capable of with- 
standing the most severe overload service condi- 

PLANETORQUE is an exclusive feature tions. Another advantage of the Philadelphia 
that can be supplied with any Philo- 
delphia MotoReduceR. By immediate 


action in breaking the motor circvit, 
it safeguards both driven machinery 


MotoReduceR is its wide bearing span, which per- 


ond drive unit from dangerous over- 
loads. PLANETORQUE is widely used 
on stoker drives, conveyor drives, 
mixers, agitators, roll drives, and 
tumblers, etc. ... wherever overloads 
or jamming may be encountered. 


For further information, send for 32 
page Cotclog #MR-54A. 


mits the use of long unsupported vertical shafts. 
So we say: ‘Examine the construction of these 
units, and you'll understand why there's nothing 


like them”. 


PHILADELPHIA 
EAR WORKS 


INCORPORATED 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK « PITTSBURGH «+ CHICAGO «+ HOUSTON « LYNCHBURG, VA. 
BALTIMORE + CLEVELAND 
Virginio Geer & Machine Corp., Lynchburg, Vo 
industrial Gears & Speed Reducers - LimiTorque Valve Controls 
Established 1097 


August, 1955—PrtTro.eum REFINER For more data on advertised products, use Readers’ Service Cards, last page 





A pousle BaRRELLED TROUBLE SHOOTER 


PANALARM 5005” 


VISUAL SEQUENCE ANNUNCIATOR* 


VISUALLY INDICATES 
first “off-normal’’ and subsequent “‘off-normals’’, 


SEQUENTIALLY GROUPS 
related variables for easy interpretation. 


Troubleshooting in complex processes can be 
expensive and time consuming. The Panalarm 
“50VS” Visual Sequence Annunciator eliminates 
guesswork . . . pinpoints trouble. It immediately flashes 
the cause of trouble; instantly shows re- 
sultant ‘‘off-normals”’, and provides a means of 
grouping and acknowledging related vari- 
ables so that minimum interpretation is re- 
quired . . . quick, direct corrective 
action can be immediately taken. 
Your present Universal Panalarm 
PANALARM “50VS” gives “50” Annunciator System can be changed 
to provide visual sequence 
CONTROL INFORMATION signals. This flexibility prevents 
obsolescence . . . has made 


@ The primary the Panalarm “50” the most 
cause of trouble... versatile audio-visual 
annunciator available 
@ Secondary “off- today. 


normals” resulting . . . Send for Bulletin 6-A. 


LISTED BY 
@ Sequential follow-up ’ UNDERWRITERS’ 
of “off-normal”. . . -) 7 o> aa LABORATORIES 


PANALARM™M 


Alarm and Safety Division 


PANELLIT, INC. 
7415 N. Hamlin Avenue, Skokie, Illinois : 


*U.5. Potent No, 2701872 Copyright 1955, Panellit, tne. 
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New Equipment. « « 


Hills-McCanna Company. The torque re- 
ducer provides a 5 to | mechanical ad- 
vantage and is available on either hand- 
wheel or chain-operated valves. The simple 
gearing device may be applied to valves 





The illustration appearing with this 
item on page 240 belongs with E10, a 
Hills-McCanna Company item begin- 
ning on page 246. 





already in service and of course, is avail- 
able on new valves. The gear assembly is 
mounted at the top of the bonnet and in- 
creases the overall height of the valve by 
only 7% inches. No other dimensions are 
changed. To get full information 


Circle E5 on Postcard 


This item supplements Hills-McCanna Com- 
pany data on pages 470-471 of The Refinery 
Catalog, 22nd Edition. 


A plastic bubble cap and riser as- 


sembly, produce of Camac Incorporated, 
is shown in the above picture. These caps 
are prec ision cast of ( lamac Furac am 
plastic which is glass reinforced furfural 
ketone resin with carbon loading 

The Furacam plastic bubble caps are not 
recommended for hypochlorite, chromi 
acid, nitric acid or sulphuric acid over 70 
percent concentration, but are resistant to 
all solvents, all alkalis and all acids except 
those noted above 

These caps are designed to withstand 
rough treatment and temperatures up to 
$50 F 


Circle E6 on Postcard 


| An all plastic instrument harness fea 


turing an exclusive “ribbon” construction 
has bec n announced by Dex kron Produc ts 
Division of Samuel Moore and Company 

Called Dekoron “P” ribbon, the new 
development is said to have many of the 
advantages of the recently introduced metal 
ribbon type, but to be even easier to install 
It consists of 10 polyethylene tubes over 
which is extruded a ribbon or web of black 
or clear elastomeric ployvinyl chloride 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER Vol. 3 q No. & 





HAVEG 1810 PVC SELF-SUPPORTING TANKS offer maximum 
chemical resistance and mechanical stability. Individually designed 
with a wide margin of safety. Welded-on structural shapes guard 
tanks against deflection. 


HAVEG ALSO LINES TANKS WITH HAVEG 1810 PVC. Steel, wood 
or concrete tanks can be made serviceable, completely corrosion- 
resistant, with a tightly bonded PVC lining. Haveg uses a special 
PVC laminate, can do work in the field. 


FUME DUCT MADE FROM HAVEG Lalo PVC is both low cost and 
planned to meet your system's needs. Haveg's Engineering Depart 
ment works with you for simplicity of design, case in shipping, in 
stalling, and maintaining 


4 q 


HAVEG FABRICATES PVC into special butterfly dampers that can 
be installed in either round or rectangular fume duct. Dampers are 
instantly adjustable and locked in place, contain few parts. Let 
Haveg make special items for you 


NEW, LOW COST CORROSION-RESISTANT EQUIPMENT 


-.»-made by 


TRADE MARK BEG. U. & PAT. OFF 
Haveg, America’s first molder of plastic 
corrosion-resistant equipment, now adds 
rigid, unplasticized polyvinyl chloride 
equipment supplied in new Haveg 
Grade 1810 to its complete line 
The same Haveg fabricating skill, the 
same Haveg practical knowledge of cor- 
rosion engineering backs your order. 


Briefly, here is what Haveg has to offer: Bar stock: ten foot lengths from 1/4 to 


2” diameters 


CUSTOM FABRICATION of self sup Pipe: Furnished in 1/2 to 6” diameters in 


10 and 20’ random lengths. Variety of 
ends, including plain, threaded, screwed 
flanged, welded flanged. Plain and socket 
end PVC pipe is also made for cemented 
welded, installation 
Complete line of pipe fittings are fabri 
cated and stocked by 
recommended working pressure for all rosion resistance information. Haveg 
pipe sizes: 25 psi at 75°F gives you Custom PVC 


CHEMICAL RESISTANCE RATINGS 


1810 has excellent re 


porting tanks, steel tanks lined with PVC, 
complete fume removal systems from 
hood to weather cap. Haveg also makes 
angles and channel sections, troughs, 


flanges, pans, trays and dippers in Haveg or cemented and 


1810 PVC 


A trained Haveg engineer surveys your 
requirements, furnishes test samples, 
price and design information . tells 
you if PVC can save you money, help 
you fight corrosion better 


ATLANTA, Exchange 3821 ° CHICAGO 11, Delaware 7-6088 
CINCINNATI 36, Sycamore 2600 * CLEVELAND 20, Washington 1-8700 
DETROIT 39, Kenwood 1-1785 ° HOUSTON 4, Jackson 2-6840 
LOS ANGELES 14, Mutual 1105 2 ST. LOUIS 17, Mission 5-1223 


WESTFIELD, N. J., Westfield 2-7383 
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A COMPLETE INVENTORY OF 
STANDARD PVC ITEMS, ready tions. Resistance to alkalies and alkaline 
, res 

for prompt delivery 
Sheet stock: in your choice of 144 x 44”, 
or 72 x 44” size. in thicknesses of 1/16, factory. Write for complete data 
1/8, 3/16 and 1/4”; and in 60 x 48” size 

3/8, 1/2, 3/4 and 


Haveg. Maximum 


show that Haveg 
sistance to acid attack, 


from Haveg 1810 POLYVINYL CHLORIDE 


strong oxidizing acids in high concentra- 


salts, as well as neutral and acid salts is 
very broad. With many organic com- 
pounds Haveg 1810 is completely satis 


> thick OPERATING TEMPERATURES for 
most Haveg 1810 equipment is conserva 
tively rated at 150°F. Remember, the 
complete line of Haveg equipment, in 
cluding items using phenolic furan 
epoxy, polyester resins, now covers a 
working temperature range from 150 to 
160° 1 


WRITE FOR NEW HAVEG 1810 
CATALOG which describes this new 


construction material, gives sizes and cor 


fabrication 
Complete stocks of standard items. Ex 
perienced corrosion engineering service 
Design, engineering and installation skill 


extending even to Call the Haveg engincer listed! 


CORPORATION 


900 GREENBANK ROAD - WILMINGTON 4, DELAWARE 
FACTORY: MARSHALLTON, DELAWARE + WYmaon 6-6884 


For more dota on advertised products, use Readers’ Service Cards, last page 





2200-5000 Volts 


Enclosing covers on Overload 
Relays screwed on... give 
quick access. 


OUTSTANDING ADVANTAGES 


1. Reduced floor space 

2. Low-cost Div. 2 design 

3. 50,000 KVA interrupting 
capacity 

4. Combination starter with 
Disconnect Switches 

5. Corrosion resistant, weather- 
proof construction 

6. Copper tungsten contacts 
for positive operation 

7. Simple 3-wire TIME-DELAY 
UVP push button circuit 

8. THERMAL-MAGNETIC 
Overload Relays give 
accurate motor protection 

. » trip instantly on faults 


%. All internal wiring complete 











50,000 KVA 
Interrupting Capacity 


MOTOR STARTERS 


Petroleum engineers specify these starters 
for Division 2 semi-hazardous locations 
because they assure substantial savings 
in installation and operation. 

Construction advantages include: drip- 
proof roof . . . tank-cover and front cubicle 
doors .. . oil switch which opens 220-volt 
control transformer before upper door can 
be opened to operate main line disconnects 
..» hermetically sealed control circuit con- 
tacts ... main contactor with alloy contacts 
oil-immersed in rear tank. On voltage dips, 
push button circuit maintained up to 2 sec- 
onds by simple 3-wire circuit, permits 
opening of “stop” circuit without delay. 
EC&M 2200-5000 volt Starters are also 
available in Division 1 style for Class 1, 
Group D Hazardous Locations. For inter- 
rupting capacities above 50,000 KVA, 
EC&6M VALIMITOR (volt-ampere-limitor) 
Starters are furnished in both Division 1 
and Division 2 construction. 


Write for 16-page Booklet 1062 
for complete details. 


THE ELECTRIC CONTROLLER 
& MFG. COMPANY 


4496 LEE ROAD 


CLEVELAND 28, OHIO 


For more data on advertised products, use Readers’ Service Cards, last page 





about .020 inch thick. This coating 1s 
perforated at regular intervals so that in 
dividual lines can be “peeled” away from 
the main ribbon without special tools. The 
function of the coating is to give the as- 


sembly its unique ribbon shape and to af- 
ford protection to the individual instrument 
lines. Dekoron “P” Ribbon is highly re- 
sistant to chemicals and moisture. All nor- 
mal instrument line pressure and tempera- 
tures can be handled by the ribbon. Tubes 
are % and % inch OD with wall thick- 
nesses of .040 and .062 inches, respectively 
The ribbon with % OD tubes is 4% inches 
wide; with % inch OD tubes, 5% inches 
wide. 

Full details and engineering and specifi- 
cation data are available now simply 


Circle E7 on Postcard 


Single-Stroke Feed Pump with a 
clutch type control has been developed by 
Proportioneers, Inc., a Division of B-I-F 
Industries, Inc, The clutch, tripped by a 
solenoid finger, permits one complete cycle 
for a preadjusted capacity to provide the 
exact amount of fluid desired 

The pump responds to a sensing ele- 
ment, A safety catch, independent of the 
solenoid, stops the clutch should the con 
tactor stay closed, thus giving the unit cap 
ability of slow proportional feeding over 
the entire range of the main line flow being 
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— POAMGLAS 


the cellular, stay-dry insulation 


Mississippi Chemical Corporation reports... 


“Long-lasting, stay-dry FOAMGLAS replaced failed 
organic insulation on our ammonia storage sphere’”’ 


Organic insulation on a 34°F. ammonia 
storage sphere failed in less than 4 years 
so Mississippi Chemical Corpora- 
tion replaced it with long-lasting, stay-dry 
FOAMGLAS. William B. Dunwoody, 
General Operations Manager at 
Mississippi’s Yazoo City plant says: 

“Moisture penetration and migration 
ruined the original organic insulation. 
We had to find a truly waterproof insu- 
lation to replace it. We picked FOAM- 
GLAS because we know its sealed glass 
cells simply can’t absorb or transmit 
moisture in any form. 

“We reinsulated the 48 ft. diameter 
sphere in sections in order to keep it in 
continuous operation. As each section 
of failed insulation was removed, it was 
immediately replaced with FOAM- 
GLAS. That meant that the new insula- 
tion had to be stored in the open nearby 

and it rained nearly half the time the 
work was going on. Pouring rain never 
harmed the FOAMGLAS .. . proving 
to us that this remarkable insulation is 


completely waterproof. We're sure that 
it will give us long-lasting, dependable 
insulating performance without costly 
maintenance and repair,”’ concludes Mr. 
Dunwoody. 

Let Mississippi Chemical’s experience 
be your guide to constant, highly effi- 
cient insulating performance with stay- 
dry FOAMGLAS. This unique cellular 
glass insulation is completely inorganic, 
cannot rot or deteriorate. It is fireproof 
and acid-proof. It will give you the 
maintenance-free insulating performance 
you need for your piping, tanks, spheres 
and other industrial equipment. Why 
not send today for a sample and our 
detailed, descriptive literature. 


Pittsburgh Corning 
Corporation 


Dept. Z-85, One Gateway Center 
Pittsburgh 22, Pennsylvania 


in Canada: 57 Bioor St. W., Toronto, Ontario 


Mississippi Chemical avoided a costly shut 
down of this ammonia storage sphere by 
reinsulating it in sections. As each section of 
the old, watersoaked insulation was removed 
it was immediately replaced by waterproof 
biocks of FOAMGLAS. Insulation Contractor 
was North Brothers, Birmingham, Alabama 





The famous Lagonda 
1100 Series refinery motor, 
with Type UO cutter head. 
A popular combination. 


clean-outs 
go fast with 


You’LL BE BACK ON STEAM in 
record breaking time when these 
rugged Lagonda tube cleaners 

get on the job. Naturally it’s 
important you have the right 
super-hard cutter head and 1100 
Series motor for your particular coke 
application. Call in your local 
Lagonda man to look over the 
situation; he'll gladly recommend a 
fast-cutting unit that will zip through 
coke in a jiffy. Contact him — or 
write us direct in time for your 

next clean-out. Address Elliott 
Company, Lagonda Division, 
Springfield, Ohio. 


The long-surface Swing 
frame head—designed for 
wide tolerance tubes. 


The type H-2 head — a favorite 
for tough, uneven coke. 


Catalyst Cleaner — tops 
for removing spent 
catalyst from tubes and 
piping it away. 


[ec 


New Equipment... 


treated and mechanical interlock which 
prevents overfeeding in the event the con- 
trol circuits remain energized 

Proportioneers’ Adjust-O-Feeders ar¢ 
available in a wide range of sizes, types, 
and materials of construction to suit any 
application requiring quantities from cubic 
centimeters to gallons per minute and 
against low and high pressures. For details 
of this new treating tool. . 





Circle E8 on Postcard 


This item supplements Proportioneers, Inc., 
Division of B-I-F Industries, Inc. data on 
page 757 of The Refinery Catalog, 22nd 
Edition. 


Pumping of anything from live fish to 
ready-mixed concrete has proved possible 
in test installations of a new kind of pump 
introduced by Western Machinery Com- 
pany. The first basic patent in many years 
on any centrifugal type pump has been 
issued to it, 

The Wemco pump can pump ready 
mixed concrete without binding on large 
chunks or suffering wear at an excessive 
rate, It can pump waste material without 
clogging on rags, rope, string and rubber 





The new Wemco torque-flow pump oper- 
ates on a materials moving principle. Its 
impeller is similar to an automobile fluid 
drive, and though entirely out of the mate- 

| rial flow pattern, it induces a vortex (swirl 
that does the pumping. The rotating fluid 
mass forms a buffer between the impeller 
and the solid particles and chunks in the 
flow so that few of them ever touch. There is 
no clogging because the interior of the 
pump offers no restriction to flow 


Circle E9 on Postcard 
A Clutch-Operated Pump has been an- 


nounced for use in metering to a flow by 
Hills-McCanna Company. The new pump 
is actuated by a solenoid operated singl 
revolution clutch. This arrangement per- 
mits one stroke of the pump plunger in 





The illustration appearing with this 
item on page 248 belongs with E5, a 
Hills-McCanna Company item on 
page 240 





response to an electric signal which may 


flow line at regular intervals 
Electrical impulses can originate from a 


.5 € LEAs oTT | be timed to effect a feed rate to the main 
YS-GA | 


STEAM TURBINES + MOTORS + GLWERATORS + OLALRATING HEATERS © LEC TORS + CompENSE RS + 
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mechanical flow meter, differential meter, 
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DUCERS 
add years to the 
mechanical life of 





The bell-shaped housing on 
Fiuer-Western Speed Reducers 
is low, wide, and offers a good 
sturdy support fer fan. 





. Case-hardened spiral gear 





. Ratings based on 1.5 AMGA service factor 





. Straddle mounted pinion gear 





. Webless-type ring gear 








B-10 bearing life (in hours) 





. Condensate trap no 





. Double neoprene seals (input shaft) no 


Each Fiuor-Western Speed Re- 





Two oil-fill elbows no 


ducer is thoroughly tested for 





. Efficiency 98% 98% 











noise level and horsepower rat- 
ing before leaving the factory 

















EXPLANATION OF CHART 


1. Over the years, case-hardened spiral bevel gears have 
proved to be far superior to worm gears or flame-hardened 
bevel gears. 


2. The Fluor-Western Speed Reducer is designed and rated 
in accordance with the applicable standards of the Ameri- 
can Gear Manufacturers’ Assn. and utilizes a minimum 
service factor of 1.5 for continuous service. 


3. The Fluor-Western pinion is straddle-mounted on heavy- 
duty bearings. Uniform tooth contact, quieter operation, 
minimum deflection are the advantages. 


4. Deflection tests on ring gears prove conclusively that 
webless ring gears which utilize a maximum diameter hub 
are much more rigid than web-mounted gears. 


5. Most gear failures are traced to bearing failure. The 
A COOLING TOWER EVERY 3 DAYS 

In the past decade (1944 through 1954) 

Fluor has built 1,218 induced draft cooling 

towers throughout the world—an average 

of one new tower every three days. The 

total number of cells in these towers adds 

up to 3,138 which represents 3,138 individual gear reducers ranging in 
sizes from 15 to 100 horsepower ratings. The extra long gear and bearing 
life of Fluor-Western Speed Reducers is an important factor in the over- 
whelming preference for Fluor Cooling Towers. The Bulletin, “Cooling 
Water for Industry,” will be mailed on request. 
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majority of bearings in the Fluor-Western Speed Reducer 
have a B-10 life in excess of 100,000 hours. At certain ratios 
and speeds bearing life can be considered infinite. 


6. A condensate trap collects entrained water inside the 
gear unit caused by condensation, thus protecting the lower 
bearing from improper lubrication. 


7. Two Neoprene seals mounted back to back on the input 
shaft, with grease between (to keep foreign matter out and 
oil in), are found only on the Fluor-Western unit. 


8. Only Fluor-Western units have the servicing convenience 
of two oil-fill elbows; one is piped outside the fan stack for 
easy filling, the other provides a positive check for proper 
oil level. 


9. Efficiency ratings are based on actual gear mesh loss. 
Fluor-Western spiral bevel gears average around 1% to 
2% loss while competitive worm gears show a loss of 5% 
or greater. 





BE SURE WITH 


THE FLUOR CORPORATION. LTO 
LOS ANGELES 22. CALIFORNIA UBA 


Fiuvuen OF CAMABA reneuxre 
Ae WHI anTeOn seonweean 
AFFILIATE BIMOMAETEM METER 
Ww ORM HO AOREE O COMPANY ATO 


MIAO AMA FALE GHTAMIO CAHADBA 
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gravimetric meter, program timer, or the 
like. Although the pump is designed pri- 
marily for use in the metering and propor- 
tioning of additives and odorants to fuel 
and natural gas lines, it also is adaptable in 
many services where automatic or time pro- 


ie, 


pitst 





“aig? 


portioning of chemicals are needed, such as 
the addition of boiler feed compounds and 
inhibitors 

The UMC pump is available in maxi- 
mum capacities of from 0.10 gph to 20 gph 
per feed. Single feed is standard but two 
feed units are available, operating pressures 
are to 5,000 psi. For information on this 
unit, just 


Circle E10 on Postcard 


This item supplements Hills-McCanna Com- 
pany data on pages 470-471 of The Refinery 


Air Heater Bulletin No. 600-A Catalog, 22nd Edition. 


illustrating this and other 
applications is available 


on request 


é ‘HROUGHOUT the world Peabody Direct Fired Air Heaters are 


used wherever dependability of performance is essential. As exam- 


ples, we point with pardonable pride to Peabody Installations on 
patented Esso Research and Engineering Company's Model IV Cat 
Crackers, which are available under license to the industry. For this 
service the Peabody Air Heater is readily incorporated into the base 
of the regenerator 


The Peabody design utilizes a positively air-cooled furnace with a 
portion of the air to be heated by-passed around the refractory-lined 
combustion chamber. This important feature makes for high combus- 
tion efficiency in a compact piece of equipment | Fuel Line Plug Valve bas been an 


nounced by National Airoil Burner Com 
pany for use in liquid fuel lines operating 


PEABODY ENGINEERING CORPORATION at high temperatures up to. 700 F. This 


580 FIFTH AVENUE, NEW YORK 36. N.Y valve fills the need for a fuel line control 
, ’ when taking burner fuels directly fron 


OFFICES IN PRINCIPAL CITIES | vacuum still towers, asphalt plants and 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND visbreaking operations. No castings are used 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM 





This bulletin contains 
specifi ations, eng}i- 


SEND FOR THIS neering and perform- 
ance data, photos and 
descriptions of recom 

12-PAGE BULLETI N D-IL mended types of filter 
media, check list of 


JUST OFF THE PRESS liquids that can be 


filtered and other help- 
ful data. 


CUTAWAY DRAWINGS 


LIST OF LIQUIDS THAT 
CAN BE FILTERED 


GENERAL SPECIFICATIONS 
PERFORMANCE DATA 
TYPES OF FILTERING MEDIA 


20k Sek 2 Benen. | 
INSTALLATION PHOTOS AND DATA 


PROJECT DATA SHEET 47 Centre Pk., Rochester 3, N. Y. 
ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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SUBTRACT 
costly 


downtime 


Coke and clogged 
tubes eat a big hole 
in a cost control 
sheet. It's natural 
then, that more and 
more refineries are 
coming to rely on 
the realistic savings 
Airetool tube main- 
tenance equipment 
adds, 


Take the Airetool 
"6000" series of 
cleaners for example. 
In matter of minutes 
(not hours), they 
whisk away profit- 
stealing deposits 
from tubes that slow 
up your production, 


Airetool ball-bearing motor 
with single expansion cutter 
head for cleaning straight 
tubes. Motor is slip-fit con- 
structed, and has front and 
rear ball-bearing thrusts. 


BRANCH OFFICES: New York, Chicago, 
Philadelphia, Houston, Tulsa, Baton Rouge 

Representatives in principal cities of U.S.A., 

Canada, Mexico, South America, England, 

Puerto Rico, Hawaii, Japan, Ital 

EUROPEAN PLANT: Airetool Nederland N.V., 

Viaardingen, The Netherlands 


"OD “O43W IOOLIUIV IML 


MULTIPLY 
precious 
profit 


Reliable reports from 
many make this a 
fact. 


Maybe you want to 
subtract some of that 
costly downtime 
from your tube main- 
tenance jobs — by 
adding the advan- 
tages of Airetool. 


We'd be happy to 
prove our point on 
the toughest tube as- 
signment you can 
come up with. Write 
us direct — or if you 
prefer — call in the 
Airetool representa- 
tive nearest you. 


“There's an Airetool 
Tube Cleaner and Tube 
Expander for Every 
Type of Tubular Con- 
struction,” 








All 
SS. 


SPRINGFIELD, OHIO 


[TOOI 
RE 3 


MANUFACTURING COMPANY 
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New Equipment... 


for the pressure parts of these valves. All 
parts are machined from solid ingots. Body 
is steel and the trim is stainless steel. The 
valves are available in sizes of ¥%-inch, 2- 
inch and ™%-inch. This valve has been 
designated as No. 9195. For full informa- 
tion, just 


Circle E11 on Postcard 


’ This item supplements National Airoil Burner 
Company data on pages 616-617 of The Re- 
finery Catalog, 22nd Edition. 


Sulfur Analysis Equipment of the 
high frequency combustion titration type 
has been announced by Laboratory Equip- 
ment Corporation. The process is an em- 
pirical method for the rapid analysis of 
sulfur in oil, oil additives, rubber, coal, 
coke and other hydrocarbon materials. 
Analysis time is said to be three to ten 
minutes, depending on the type of mate- 
rial tested, compared to a matter of hours 
by other procedures, 

Results are generally in agreement with 
conventional analysis procedure. The sam- 
ple is kept from exploding by the igniter 
or “hot finger” which immediately burns 
all volatile matter, This analysis procedure 
employs an induction furnace which un- 
like a resistance furnace needs consumer 
power only while it is combusting a sam- 
ple. Equally important, it is ready for use 
within 45 seconds after being turned on, is 
cool in operation, and can be turned off 
immediately in case of dangerous hydro- 
carbon saturation of the atmosphere in a 
refinery 


Circle E12 on Postcard 


Analyzers based on the Liston-Becker 
Infrared gas device are now being offered 
in packaged units by The Foxboro Com- 
pany. The complete system is in a single 
pre-piped, pre-wired cabinet, ready for im- 
mediate installation. Instrumentation, in- 
cluding the detector, accessories and a Fox- 
boro EMF Dynalog Instrument, is factory 
calibrated for each individual application 

The Liston-Becker’s Application Engi- 
neering Group act as consultants on specific 
analysis problems. To get further details 
just 


Circle E13 on Postcard 
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BETTER RADIOISOTOPE SERVICE 





Cement Top 


Location 


. ACTIVITY 
£ INCREASES 











TRACEOIDS 
and 
Le. 7.4 o9 3 0] 
for the 
PETROLEUM 
INDUSTRY 





Tracerlab 


2030 Wright Avenue, Richmond 3, Calif. 
130 High Street, Boston 10, Mass. 


WASHINGTON NEW YORK - CHICAGO - CLEVELAND - PARIG - LOS ANGELES - PHLADELFIIA 
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Maintenance Cleaning Cut 


from Days to Hours 
at Western Refinery 


Refinery finds Oakite Detergent applied 
with Oakite Steam Gua makes short work 
of cleaning prior to repainting. 


HE cleaning problem this California refinery had was 

simple enough. It was one of removing all dirt, grease 
and muck from tanks, pumps and similar equipment. But 
actually doing the job was not so simple. It meant tedious 
scraping, wirebrushing, wiping by a sizable crew. It involved 
struggling with hard-to-get-at surfaces. Did the Oakite Man 
have a better answer? 


He did —as a result of his wide refinery cleaning experience 
For this particular case, he suggested the Oakite 384 Steam 
Gun. He helped Maintenance get started that morning. By 
afternoon, the plant superintendent stated, “One man did 
about two weeks’ work today”. 


Proving that — 
in industrial cleaning it always pays to consult Oakite. 


YOUR OAKITE TECHNICAL SERVICE REPRESENTATIVE — His experience 
is yours to draw on. He knows “cleaning engineering” and the 
conditions under which refinery cleaning can be best per- 
formed. His responsibility only begins when you 
order materials. He keeps in touch with you. He 
sees to it that the job is done right the first time, 
at lowest cost. Call him in...no obligation. 


SEND FOR BOOKLET F7629 
Full of helpful information on jobs such as 
Drum reconditioning . Descaling 
Salvage cleaning . Tank interiors 
Paint stripping 
Write to OAKITE PRODUCTS, INC., 
Rector St., New York 6, N.Y. 
east INDUSTRIAL Ctay, 


4% * 
"141s « mernoos * ™* 


Technical Service Representatives in Principal Cities of U. 8. & Canada 


) 
“ 





ECONOMY — 

High alloy layer —usually 
10% ot 20% of total plate 
thickness — assures corro- 
sion and abrasion resistance, 
long equipment life. 


2 DESIGN FREEDOM— 
Integral bond allows design 
and fabrication of shapes to 
meet process and space 


Stainless-clad steel checks corrosion in 3 STRUCTURAL 
these acid stripping and cooling units han- STABILITY — 
dling naphthenic acid at 350° F. theedaiaiilien dest tat» 
ing provides necessary 


strength and rigidity. 


4 Easy To mopiFY— 


Normal cutting and welding 
will not endanger clad sur- 
face or bond. 


CLAD STEEL EQUIPMENT ASSURES 


LONG LIFE AND EASY MODIFICATION 


To heip you lengthen profitable service life and overcome 
the factor of high first cost, clad steel equipment offers 
two unique advantages. First, clad steel construction per- 
mits easy tank and pressure vessel revision when new 
openings must be cut and flanges or pipes welded on. The 
bond between cladding and backing is not affected by the 
temperature range where clad can be applied. This elimi- 
nates seepage and crevice corrosion. 

Second, you get all the benefits of solid high alloy’s 
corrosion resistance and protection with savings up to 
50% in material costs. Because cladding and backing are 
bonded over their entire surface, the API-ASME Code 
permits full gage consideration for design purposes. 

Long service life and low cost protection, plus other 
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advantages such as economical field erection and easier 
drainage, cleaning and inspection, can be obtained from 
16 cladding materials. Qualified equipment builders know 
best how to apply these to your new processing equip- 
ment. By working with your own engineers and consult- 
ants from the start, they can help you get longer equipment 
life at lower cost. Lukens offers the widest available 
selection of clad steels—stainless, nickel, Inconel, Monel, 
copper—and cooperates with fabricators in helping you 
to select the type best suited to your needs. If you would 
like more information, consult one of your builders or 
write Manager, Marketing Service, Lukens Steel Co., 


752 Lukens Building, Coatesville, Pa. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD~ INCONEL-CLAD~ MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 
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What's New in Manufacturers Literature 








For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


infrared analyzer is described in a 
new product bulletin published by The 
Perkin-Elmer Corporation. This bulletin 
covers detailed descriptions of four series 
of TRI-NON Analyzers for continuous con- 
trol of chemical process gas streams. Each 
series varies in complexity of design and 
the application of each to various analytical 
problems is discussed. Included is price in- 
formation and complete specifications. For 
your copy 


Circle E14 on Postcard 


Meters for High Vapor Pressure Liquids 
are described in a bulletin recently pub- 
lished by Rockwell Manufacturing Com- 
pany. This eight-page bulletin describes 
steel case meters in sizes 1-, 1'/2-, 2- and 3- 
inch, with bronze interior, aluminum piston 
and flow rates from 8 to 240 gpm, for 
liquid propane service, also a steel cased 
model in 2- to 3-inch sizes with ni-resist 
chamber and piston and flow range of | to 
140 gpm for anhydrous ammonia, and a 
bronze meter in 1-, 1¥%2- and 2-inch sizes 
with bronze chamber and carbon piston, 
handling flows from 8 to 100 gpm for 
liquid oxygen service. 

Also explained in the booklet is the Park- 
hill Wade dispensing system and its ad- 
vantages for high vapor liquids, 
and it describes typical installations for 
both tank trucks and bulk loading stations 
Io get your copy, just 


pressure 


Circle E15 on Postcard 


Dryer Data is contained in the C. M 
Kemp Manufacturing Company new bulle- 
tin No. D-101. This information includes 
condensed specifications and dewpoint and 
selection charts for the ORIAD DRYERS 
for drying air or gases 

lo obtain this new bulletin D-101, just 


Circle E16 on Postcard 


Clad Steels are described in a new 4- 
leaflet entitled “‘Hortonclad 
has just been released by 
and Iron Company 
describes a composite 


page which 
Chicago Bridge 
Basically the bulletin 
metal having an in- 
tegral and continuous bond, produced by 


a new and revolutionary high vacuum 
brazing process 

This process 15 designed to make avail- 
able to the 


metals and 


variety of 
have not 


industry, a wide 
alloys which 


previously available 


be en 


lo receive your copy of this informative 
leaflet, simply 


Circle E17 on Postcard 
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Portable Millivolt 


tured in a 


Indicators are fea 
new 4-page data sheet just 
published by Leeds & Northrup Company 
This sheet describes how these indicators 
are being used for temperature and cali 
bration studies involving low voltage meas 
urements both in plant operations and in 
research laboratories 

This concise booklet is fully illustrated 
and lists pertinent data on each indicator 
Specifications are arranged in convenient 
tables and a listing of replaceme nt parts 
and accessory equipment 
bulletin 


completes the 


To receive 


Dats 


your copy of this informative 
Sheet, E-33(1), just 


Circle E18 on Postcard 


Asbestos Textiles is an illustrated, 16 
page manual just published by Johns-Man 
ville Corporation. It covers asbestos lap, 
roving, yarn, « loth, tubing, cord, wick, rope 
and tape. There is a page or more on cach 
type of asbestos textile and the information 
includes photographs, drawings and es 
sential data in tabular form 

This manual is primarily for designers 
and engineers in companies which incor 
porate asbestos textiles or packing in their 
equipment. This material is 
ambient and operating 
vail as is the case 


useful where 
temperatures pre 
in many refinery, petro 


chemical and natural gasoline plants 


Copies of “Asbestos Textiles are now 


ay ailable 80 


Circle E19 on Postcard 


High Strength steel design manual is 
just off the press. It is a 174-page practical 
working handbook for engineers, compiled 
by I S. Steel Corporation to fill a need 
growing out of the development and widen 
ing application of high strength low alloy 
steels. The 
and formulae, not only for 


book contains numerous charts 
high strength 
steels, but also for structural carbon steel 
and can be used as a multi-purpose design 


manual 


Nomographic or alignment charts elimi 


nate much of the time formerly spent in 


These charts can also 
de sign 


design calculations 
be used to check figures and, by 
covering the complete range of stresses, are 
adaptable to any design strength level the 
One 


a discussion of de 


wish to use 
the book is devoted to 


engineer may section ol 


sign against corrosion 


The Design Manual for High Strength 
Steels is available to qualified enginecr 
For further information, please 


Circle E20 on Postcard 
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Furfural data is presented comprehen 
booklet just published by the 
department of Quaker Oats 
The physical properties of fur 
recovery ol 


sively in a 
Chemicals 
Company 

fural, furfural 
systems, vapor pressure 


from various 
graph, temperature 
furfural-water as 
temperature and 
liquid equilibria in furfural-water 
are tabulated Also solubility of 
chemicals and resins in furfural 
Your this Bulletin, 


availabk 


diagram of 
solution 


composition 
well as vapor 
systems 
various 


copy ol 


#205-A, is 


Circle E21 on Postcard 


Stress-Rupture Properties of stain 
less steel] weld deposits is the suject coy 
ered comprehensively in a new data card 
issued by the 
Babcock & 


gives the 


tubular products division ol 
Wilcox Company This card 
stress-rupture properties of chro 
mium-nickel steel weld deposits 

Stainless tubing is used in many appli 
cations where 


stainless 


welding is employed as a 
joining to make long lengths, for 
connection to stainless welding fittings, for 
attachment of clamps and hangers, or for 
stub or seal tube 
header to unde: 
service Results of an extensive 


form of 


welding to a sheet o1 


insure tightness severe 
conditions 
study on high-temperature 
weld 

properties to be ex 
weld metal of such welded 


“ay ailable 


Circle E22 on Postcard 


rupture prop 


erties of stainless metals, providing 
information on the 
pected in the 


joints, has now been made 


Dehydration Units for efficient drying 
of air or other gases in proce 
covered in the J, F. Pritchard & 
Bulletin, Hydryers This Bul 


letin is a compre hensive discussion of dryer 


SSinna ipplica 
tions are 
Company 
applications with capacity data and appli 
cations information. If you use this kind of 
equipment just 


Circle E23 on Postcard 


A new publication entitled “Clea: 
Waters——-And How To Get It” has 
announced as available 
Electric Company. It 
water pollution, a four-step course of 
to fight pollution, 


peen 
from the Genera! 
contains tacts on 
ction 
and examples of success 
ful pollution abatement campaigns and of 
methods of maintainin iblic ipport for 
ich programs 
This publication in 
terest to all enginer: th pollution 
Io receive your copy of this in 
formative and timel p 


proble mis 


. simply 


Circle £24 on Postcard 
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... To Your 
Replacement Problems 
With Cooling Tower and 
aCcXolMe > 4aulelile( is 


Fans 


If you're constantly replacing the fans on your 
cooling towers and heat exchangers, try a Hartzell 


the next time. These rugged, efficient propellers 














will solve your fan problems, 


Hartzell’s exclusive Hartzite plastic has proved 
itself in hundreds of punishing petroleum industry 
installations as the blade material most resistant to 
corrosion, abrasion and mechanical damage. Hartzite 
blades are formed of phenolic-impregnated fabric, If 
the surface of the blade is scratched or nicked, the 
inside material has the same resistance to corrosion 


and abrasion as the outer surface 


That's one reason why, where one Hartzite fan 
















has been installed on a battery of cooling tower 
cells, “Hartzell” is almost invariably specified as 


other fans need replacement. 


Don’t delay, Put an end to your problems with 
cooling tower and heat exchange fans by switching 
to Hartzell. For complete details, call your nearby 
Hartzell field engineer or write for your free copy 


of Bulletin A-111A. 


Please send me a copy of Bul- WY 
letin A-11A, “Hartzell Cooling 
Tower and Heat Exchanger Cm. 


Fans.’’ Div. of Castle 1 


Name elem ana 2 Dept. K 
PIQUA, OHIO 


PROPELLER-TYPE FANS . BLOWERS 
ROOF VENTILATORS @© UNIT HEATERS 
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Advanced design — rugged construction 
for a full measure of dependability 


TOP CLEAN-OUT STRAINERS WITH IRON BODY 


CAP AND YOKE, 


ri 
" 


AND BRONZE STRAINER UNIT 


PLATE 963— Especially designed for 
quick, easy cleaning. Yoke is attached 
and lowered over body during cleaning 
process to eliminate the possibility of 
dropping or misplacement 

The strainer unit is bronze with a per- 
forated cylinder Strainer is 
available in 1/16”, 1/8”, 3/16” and 1/4” 
perforations. 1/16”, 


brass 


standard for use 

with gasoline and kerosene, is furnished 

unless otherwise requested. 1/32” per- 

forations can be furnished on request. 
2” and 3” sizes available 


PLATE 963-F—Design of strainer elim- 
restriction 
struction to Plate 963 except for flanged 
ends. 3” 


inates Identical in con- 


and 4” sizes available 


BOTTOM CLEAN-OUT LINE STRAINERS 


PLATE 914—Bolted Cap Type - cleaned 
by removing four bolts and lifting off 
the cap to which the strainer is attached 
Furnished with iron body and perfor- 
which acts as 


ated brass cylinder 


strainer. Strainer unit is heavily con- 
Per- 
forated brass strainer is available in 


structed to eliminate breakage 


1/16” (furnished unless otherwise speci- 
fied), 1/8”, 3/16” and 1/4” perforations 
Sizes 11%”, 2”, 2%” and 3” 


PLATE 914-Y—Similar in construction 
to Plate 914 except for its cap and yoke 
design (see illustration). This type is 
preferred by many from a convenience 
standpoint. 2” and 3” sizes available 


Strainer Unit and Top 
Cap. This type unit used 
in Plates 963 and 963-F 
Furnished with female 
thread for attaching to 
male thread of cap, per- 
mitting removal of 
strainer unit from cap 
during cleaning if so 
desired 


BELL STRAINER 
PLATE 907—All bronze 
strainer used on end of 
suction when unloading 
tank cars The Mc- 
Donald Bell Strainer 
prevents sediment from 
being pumped into tank. 
Constructed with special 
rust-proof screen 


Sizes 2”, 24%”, and 3” 


STRAINER 
CONNECTION 
PLATE 806—Used when 
unloading tank cars from 
bottom outlet. Strains 
oil or gasoline before it 
passes through pump 
Strainer is held firmly 
in place by a guide post 
on top cap. Removal of 
top cap removes strainer 

for cleaning 

Sizes 2”, 24%”, 3” and 4” 
Available in black or 
galvanized 


a.y. MSDONALD mac. co. 


Dubuque, lowa 





